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THIS MONTH we present 


Aviation's Annual Maintenance Issue—describing private, airline and 
military maintenance from coast to coast. 
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Republic Aviation Lancer 


REPUBLIC AVIATION 


CUE TO AIR DEFENSE... Reports from the fighting fronts emphasize the 
strategic importance . . . and the scarcity. . . of pursuit airplanes capable of sus- 
tained speed and maneuverability at altitudes used by bombers. Republic Aviation 
Corporation—builders of pursuit-interceptor airplanes of unsurpassed tactical effi- 


ciency at sub-stratosphere altitudes—contributes great and growing strength to the 


progressive development and increasing output of this important class of 


military aircraft. Republic Aviation is ready—for today’s job and tomorrow’s. 


REPUBLIC AVIATION CORPORATION 
FARMINGDALE, LONG ISLAND, NEW YORK, U. S. A. 
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» CALIFORNIA’S 1940 BOOM dif- 
fers essentially from the gold rush of 
"49 in that this time there isn’t any 
gold. And nobody knows whether or 
not there is going to be any. The 
theme song of the California manufac- 
turers is “Where Do We Go From 
Here?” and nobody has the right 
answer. Everyone who looks beyond 
the end of his nose, knows that the 
whole industry is overexpanding and 
we find the curious condition of manu- 
facturers thinking in terms of ex- 
pansion and contraction at the same 
time. But all of them are hopeful that 
they will be able to develop new markets 
to absorb most of their new productive 
capacity when the need for military 
aircraft becomes less acute. And for 
the future they are seeking refuge in 
research and in developing commercial 
markets. It is a healthy sign that manu- 
facturers are fully aware that their chief 
asset is their ability to create a continu- 
ously improving product. 


» WIND TUNNELS ARE BEING 


BUILT, research laboratories planned,, 


and commercial airplane production 
lines preserved insofar as possible in 
the scramble to double, treble or quad- 
ruple output. Northrop is the latest 
company to build a wind tunnel 
(Aviation, October 1940); Lockheed 
and Vultee already have them; Douglas 
works closely with the research facili- 
ties of California Institute of Tech- 
nology. Vultee is planning a new re- 
search laboratory and most of the other 


‘companies have men hard at work on 


hew engineering projects. 


» PUBLIC RELATIONS POLI- 
CIES are poles apart, ranging from 
good to very bad, and this is not con- 
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Gold Rush Without Gold 


fined to the West Coast. Not enough 
of the manufacturers have thought 
enough about public relations in their 
broad sense,—the relationship of their 
factories to their employees, their com- 
munity, and to the nation. Not enough 
thought, time, or money has been de- 
voted to the problem of teaching the 
public that plane makers are not muni- 
tions makers nor merchants of death 
and that the chief value of the airplane 
is commercial and not military. Not 
enough thinking has been done about 
the social and economic problems that 
will arise from the attraction of large 
concentrations of workers: to communi- 
ties entirely dependent on a single fac- 
tory for their existence. Once these 
communities of 100,000 people or more 
have been built, they cannot be dis- 
solved overnight. Among the partial 
solutions are dispersal of plants by loca- 
tion and by subcontracting, unemploy- 
ment reserves, research for improved 
products, adaptation of tooling to the 
manufacture of new and perhaps non- 
aeronautical products. 


» ALTHOUGH  HOLLYWOOD’S 
HUGE MOVIE STUDIOS are being 
dwarfed by the aircraft plants spring- 
ing up within their midst, there is more 
dispersal than you think in the Los 
Angeles area. Distances between manu- 
facturing centers are greater than you 
realize until you start to drive around 
to visit the plants. Inglewood, Bur- 
bank, Santa Monica, and Downey are 
fairly well separated and this degree 
of dispersal is along the same lines as 
that of the German aircraft industry 
which has proved to be a somewhat 
difficult target. At present the fluor- 





escent lighted factories stand out boldly 
at night but provision for blackout 
shades is being made in the new plants 
and in some of the older ones. 


» TO VISUALIZE THIS EXPAN- 
SION you must first throw away all old 
ideas about how big an aircraft factory 
should be. We wandered about the 
main Lockheed plant for half an hour 
before we found the original factory 
almost completely swallowed up by a 
huge radial expansion in several direc- 
tions. At one point the Hudson bomber 
assembly line projected far out of doors 
and steel workers were roofing it in 
while final assembly went on below. 
Across the street a refreshment stand 
proprietor told us he would have to 
move to make way for a new building 
soon to be constructed. But this isn’t 
all. Not far away a large distillery has 
been taken over and called by employ- 
ees the “gin mill.” A short distance in 
another direction is the new Vega fac- 
tory which looks like a huge drydock 
under construction. Back at the central 
plant, 200 trained personnel workers 
occupy a large building and are select- 
ing the employees for the various divi- 
sions under the unique system described 
in AviaTION (January and March, 
1940). A corps of 150 special police- 
men (larger than the Burbank police 
force) guards the plants. We would 
have appreciated one of the many motor 
scooters used by some of the 14,000 
employees in getting around. 


» INTERNAL EXPANSION is the 
policy at Douglas and here greater use 
is made of galleries and mezzanine con- 
struction within the plant. Here too the 
final assembly of the DB-7 is done 











NOTHING CAN REPLACE 
OUR AIRLINES 


fae defense calls for total communications. In the air this means expansion of our airlines 


for maximum use as passenger, mail and cargo carriers. Now maintaining a vital service in 
speeding up production for defense, these wings of commerce can expedite military transport 
in any emergency. Already providing the world’s finest, fastest transportation with Douglas 
equipment, our airlines can only be improved by aiding the expansion of their service. Your 


patronage can help. “It Pays to Fly.” Douglas Aircraft Company, Inc., Santa Monica, California. 


FIRST AROUND 
; THE WORLD 





out-of-doors. Inside the finishing 
© touches are going on the B-19 and it 
should be wheeled out sometime after 
Z the first of the year. There is some 
‘talk of extending the Clover Field run- 
| ways for it, and it sounds like a good 
© idea. Further plant expansion is con- 
© templated at Santa Monica and this 
© will be augmented by the existing El 
© Segundo Division factory and a new 
© plant to be built at Long Beach. As 
this is written the Santa Monica plant 
> has 17,500 employees and is operating 
on three shifts with the third shift at 
nearly full capacity. 


» AT INGLEWOOD, North Ameri- 
can has about 7,000 at work turning out 
AT-6A Trainers in increasing quanti- 
ties and production is beginning to 
accelerate on the B-25 bomber. Ex- 
pansion takes the form of completing 
the square made by the present L- 
shaped building, plus a new shadow- 
plant at Dallas. Not far away the new 
Northrop factory has been found too 
small and another section is under con- 
struction. Opposite the airport Inter- 
state Aircraft & Engineering Corp. 
has taken time out from its well-filled 
schedule of parts manufacturing to de- 
sign a light airplane. We saw the 
» first Interstate Cadet roll out of a re- 
§ cently completed assembly hangar. At 
» Downey we visited Vultee on the eve of 
a mass delivery flight of Air Corps 
trainers. 


| » OUTDOOR ASSEMBLY of air- 
» planes is being practiced most exten- 
» sively at Consolidated in San Diego 
| where temporary canvas-covered sheds, 
| divided into stalls are used for finishing 
) Operations on hulls. In the yard are 
" dozens of partially completed ships 
awaiting parts from subcontractors in 
other parts of the country. Meanwhile 
© construction is progressing on a build- 
» ing larger than the present huge plant 
» and a parts factory is planned to be 
© built a short distance from the airport. 
>» Employment records showed 13,000 on 
» the day of our visit. 
Across the field at Ryan, production 
is starting on a new trainer model 


which has many improvements and will - 


be described in detail in an early issue. 
Expansion with private funds is going 
on here and being written off as it 
progresses. The Ryan School is filled 
with commercial and military students 
and a branch primarily for Air Corps 
training has been established at Hemet, 
only a short distance from March Field. 
We visited Solar Aircraft a short time 
after it had received the largest parts 
order in its history from an eastern 
manufacturer. A substantial expansion 
program also is under way there. 


» UP AT OAKLAND we saw new 
Army barracks at the Boeing School. 
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This institution has grown remarkably 
since our last visit. We heard of the 
new pilot training project at Tracy and 
were gratified to learn that this impor- 
tant step had been taken to supply much 
needed airline pilots. Details later. 


» THERE ARE MANY interesting 
stories about Coast expansion. One is 
about the manufacturer who was lost in 
his new plant and had to call for a 
guide to help him find his way out. 
Another is told about a construction 
contractor who reported completion of 
a new plant and was told to start the 
same day on another just like it with 
the contract to come as soon as the 


nas L LY 


manufacturer had time to draw it up. 
But in spite of the scramble, everyone 
realizes that the primary purpose is to 
build for greater capacity for defense, 
and is going ahead without much 
thought of individual futures. 


» THE PRIORITIES BOARD must 
realize that a subcontractor lacking 
sufficient tooling may hold up the pro- 
duction of several primary contractors 
and therefore immediate attention 
should be given to their needs. We 
realize the difficulty of dealing with 
the requirements of a large number of 
small organizations in a limited time 
and it would be well for subcontractors 
to organize associations to act as 
spokesman for them in negotiations 
with Washington. A step in the right 
direction has been taken in Los Angeles 
by the organization of a Parts Manu- 
facturers Association, and this should 
be followed by other outside production 
groups. 


“Poor Maguire just learned that the President wants 12,000 more airplanes!” 
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c—AND THE GREATEST OF THESE IS 


arefulness! j 


Though it be of the most conventional character— embodying 
requirements identical to those faced a thousand times before 
—no aircraft landing-gear job is ever “routine” at Bendix. 
Every new “ship” represents a new landing problem. In the 
solving of that problem, obviously the experience of years is 
valuable, but by no means infallible. Carefulness in every step of 
layout and production must be superimposed upon the competence 
that has been proved by a million happy landings. Bendix Pneu- 
draulic Shock Struts, Aircraft Wheels and Brakes, Tail-Knuckle 
Assemblies and Pilot Seats are esteemed by the engineers, pilots 








and maintenance personnel... that we know. And we believe 
that the greatest of the reasons is Carefulness. 


€ 
BENDIX PRODUCTS DIVISION 
(ALA OF BENDIX AVIATION CORPORATION « SOUTH BEND, IND. 


LANDING-GEAR EQUIPMENT ! 
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AIRPLANE WHEELS AND BRAKES e PNEUDRAULIC SHOCK STRUTS 
SWIVELABLE AND STEERABLE TAIL-KNUCKLES e PILOT SEATS 
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>> Four DIFFERENT U. S. AIRPLANES 
have now been pronounced the fastest 
in the world. The Grumman Skyrocket, 
the Bell Airacobra, the Lockheed Inter- 
ceptor, and the Vought fighter. Un- 
doubtedly the British, and certainly the 
Germans and Italians, each have two 
or three fastest airplanes in the world. 
We wouldn’t be surprised if even the 
Japanese have at least one. 


>> No MATTER what any one else thinks, 
we say that the West begins at Billings, 
Montana. Going out West of a summer 
night, you leave your office in New York 
or somewhere in the East after a day’s 
work, Just about dawn you come into 
Billings for a 20-min. stop. There, for 
the first time, you smell the prairie air, 
and if you walk out along the field bor- 
der, away from the plane servicing 
sounds, you hear the bunch grass 
swishing in the soft breeze. In the 
gray morning you can see the dimming 
lights of the town down in the Yellow- 








stone Valley, and away off to the South 
the mountains show sharp on the sky. 
And right over in front of the field 
building, on the edge of a hill, is the 
bronze figure of Bill Hart and his 
Horse. In another hour you will be 
over the mighty forests and the deso- 
late plains and the 1,000-mile rivers. 
Dawn at Billings is one of the prettiest 
times of your life if your home is out 
West. 


>» AN AUTHOR WE KNow is writing a 
book about the old timers in aviation 
who made important improvements in 
airplanes and who made valuable con- 
tributions to the art of flying. This 
author asks the question: What hap- 
pened to these pioneers? Did they get 
their rewards? Where are they now? 
As you think back over the making 
of the airplane you recall very few 
outstanding names after the Wright 
boys. We suspect that the author will 
not find many. Improvements that 
brought the airplane to its present-day 
status were made over a tortuous 30 
years by thousands of men. Many of 
them fell to their deaths in learning one 
little fact. Some have died of old 
age. You can count on the fingers of 
one hand the creators among them who 
made much money. All of them had a 
good time. 


>»> ONE TIME this writer was in an air- 
plane with Ed Allen, and saw him do 
something that might have foretold his 
present position as a foremost engineer- 
pilot. 

Your correspondent had a big camera 
and was climbing around in the cold 
wind, shooting every which way at the 
Rocky Mountains. Finally he got cold 
and scrooched down inside out of the 
weather. 

Did you ever have another pilot, or 
an instructor, ease a throttle back on 
you, so slowly you didn’t notice it for a 
while? Well, Allen must have done it 
mighty slow, because when your shiv- 
ering observer took notice, the engine 
was practically idling. We hadn’t 
landed, so we must be in the air. 

Quickly hoisting ourself up we were 
more than astonished to see the pre- 
cipitous backbone of a mountain right 
under our left wing. There was a 
terrific wind driving up the slope from 
the valley below, and Ed was grinning 
with pleasure as he rode it, pretty as a 
buzzard. He was doing an aerodynam- 


ics research job in the field. For all we 
know he was plotting his future right 
there on that mountain side. 


>» THE OTHER DAY we heard a man 
telling something he shouldn’t have 
been telling at all. He said that the 
Paramount picture people thought up 
a grand idea, and submitted it to the 
Civil Aeronautics Administration for 
consideration. The idea was that one 
of Paramount’s most picturesque movie 
girls should be crowned “Queen of the 
CPTP.” To prove that this girl was 
qualified to be queen of a large number 
of young men, they sent pictures of her 





in all sorts of fetching poses and cos- 
tumes. A lot of the men folks in CAA 
studied the pictures with great interest. 
From here on our story peters out. The 
Paramount proposition lay in a “pend- 
ing” basket for some time and was 
rejected. But it must have been quite 
a temptation to the CAA publicity boys. 


>» WHATEVER BECAME of J. Monroe 
“Rowboat” Johnson, Assistant Secre- 
tary of Commerce, who said at Sacra- 


mento in an Aviation talk that he was 


“political,” and the industry should re- 
main under control of the Bureau of 
Air Commerce . . . of the Loening Re- 
port, which proposed that oversea avia- 
tion be administered and subsidized by 
the Maritime Commission . . . of Dr. 
Christmas, who designed some airplanes 
as big as barges to fly express between 
New York and Chicago . . . of a man 
in San Francisco who designed an auto- 


matic weather reporting station attached - 


to an anchored balloon. 
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A major problem in the coming year will 


be servicing the thousands of new airplanes 


and engines coming off our assembly lines. 
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Maintenance for 194] 


ACK of every flight stands a group of men who make 

the flight possible. They are the service mechanics. 

On them, as much as on the pilots, rests the success of 
the flight. 

There are three sides to both commercial and military 
aviation: building the equipment, operating it, and main- 
taining it. Each side of this triangle is important if the 
airplane and its accessories are to accomplish their pur- 
pose. Building the airplanes and flying them are much 
in the public eye these days. This is logical and natural. 
But relatively little is known outside the industry con- 
cerning the vitally important role that maintenance plays 
in aviation. 

One of the tragedies felt by American observers in 
China at the beginning of the Chinese-Japanese war was 
the heart-breaking sight of expensive and efficient Ameri- 
can airplanes and engines lying unused on Chinese fly- 
ing fields. They could not be flown because they had 
not been given proper maintenance. Military planes that 
cannot get into the air are valueless. 

Such neglect does not happen in this country. Both 
our military planes and our commercial ships are serviced 
so well that airplanes seldom wear out. They are event- 
ually discarded because of obsolescence—not because of 
deterioration. 

American equipment is as rugged as any in the world. 
Our planes abroad today are making creditable names 
for themselves, as has been the case for years. Original 
ruggedness, however, is not enough. Airplanes .and en- 
gines must be given constant attention if they are to 
operate smoothly. This is no reflection on the manu- 
facturer. Stresses of almost unbelievable strength oper- 
ate on an airplane while it is in flight. This is especially 
true of fighting planes. Our engines of all sizes produce 
amazing horsepower for their weight. A large radial 
engine has from 5,000 to 7,000 separate parts. Each of 
its cylinders produces as much power as an entire auto- 
mobile engine. To keep this complicated piece of machin- 
ery running smoothly requires the attention of mainte- 
nance experts. 


The greatest maintenance problem to be solved this 
year is that of the Army and Navy. Our airlines face a 
sufficiently difficult problem in operating one or two 
makes of airplane. Both the Air Corps and the Bureau 
of Aeronautics operate a dozen types of planes. Each 
must be given its own kind of servicing. Trainers are 
handled differently than bombers, pursuits differently 
than transports. Our military forces must meet the addi- 
tional problem of geographical distribution. They operate 
planes from Alaska to Panama, from the far reaches of 
the Pacific to the North Atlantic coast. The freezing 
winters of Alaska bring one set of problems; the tropics 
something altogether different. 

This year, with every Army and Navy field crowded 
with airplanes, the problem of sheer numbers of planes 
for which maintenance is needed adds a new element 
which has not been faced before. If we choose the arbi- 
trary number of 35,000 planes, and decide that about five 
men are needed for each plane, (including field service 
and overhaul maintenance), we realize that some 175,000 
trained men are needed. 

Maintenance of airline equipment and planes for all 
phases of civil aviation is no minor maintenance problem. 
The airlines are flying more transports more hours per 
month than ever before. At present they face a shortage 
of airplanes, as priority is being given to military planes 
in factories. The answer to this shortage may be in 
keeping present planes flying more hours per day by 
means of faster, more efficient servicing. Every airport 
serving private fliers is crowded. Flying schools are 
filled to capacity. Every ship is given regular servicing. 

In this Annual Maintenance Issue the editors of Avia- 
tion salute the maintenance mechanic and the important 
division of the industry which he represents. All servicing 
angles are covered. Most attention is given to the mili- 
tary maintenance and maintenance for the private pilot 
because it is in these two fields that growth has been 
most rapid in recent months. 

The pages that follow review maintenance work for 
the past year—and look ahead to’ 1941. 
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Daily and periodic engine inspections 
are made at Air Corps flying fields but 
major overhauls are done only at the 
depots. This mechanic is assembling 
connecting rods for a Wright engine. 





Hundreds of cylinders a month are dis- 
assembled, cleaned, inspected, and given 
a fresh start in life. 
drill has been adapted for honing the 
interior of cylinder walls. 


Here a Barnes 





After they have gone through many 
steps in the overhaul process, cylinders 
Gre repainted, pistons are assembled 
and fitted, and the cylinders are bolted 
to the center section of the crankcase. 





"Send it to the Depot—" 


is the slogan of the Air Corps when time comes for major airplane or engine 


overhaul. With thousands of planes being added to the air force, the main- 


tenance work of the overhaul depots takes on an added importance. 
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Middletown is the depot for work from 19 Air Corps fields located east of Pittsburgh 
and from Maine to Porto Rico. This view shows one-third of the large hangar at M.A.D. 
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Somme nee: 








These photographs were taken exclusively for 
"Aviation" at the Air Corps depot at Middle- 
town, Pa. 


&66PROUR in gas and oil—and that’s all 

they need!” is the comment on 
American planes made repeatedly in 
Great Britain. No airplanes in the 
world are built more durably and re- 
quire less attention than ours. Despite 
their ruggedness, however, the millions 
of dollars worth of aircraft now owned 
by the Air Corps are inspected and 
maintained through a carefully worked 
out plan that has been many years in 
the making. 

Air Corps maintenance is divided 
into three classifications: First, second 
and third echelons. First echelon main- 
tenance is done by squadrons in the field 
having only the equipment they can 
carry, or by squadrons based at small 
fields where there is no base engineer 
and no shops to speak of. Fresh engines, 
wings, wheels, control surfaces and in- 
struments are installed, but only the 
simplest of repairs are made. All ex- 
tensive overhaul work is sent back to 
the depot. 

Maintenance of second echelon caliber 
is done at fields such as Mitchell, Lang- 
ley, Selfridge and March, where machine 
shops, sheet metal shops and other 
equipment is on hand for more complex 
maintenance and repair work. Photo- 
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Cockpits of our fighting planes are filled 
with instruments. At regular intervals 
all instruments are routed to depots for 
overhaul. This instrument technician is 
calibrating Sperry artificial horizons. 





The engine shop already has two completely different assembly 
lines—for Wright and Pratt & Whitney engines. Here are the first 
two Allisons to reach Middletown. With the coming of this new 
type of liquid-cooled engine, a third assembly line has been set 
up. As Army equipment changes, the depot must also change. 


graphs of Mitchell Field are on pages 
36 and 37. 

Third echelon work is done only at 
one of the four Air depots: Middletown, 
Pa.; Fairfield, Ohio; San Diego, Texas; 
or Sacramento, Calif. These four depots 


have the largest airplane and engine ° 


overhaul shops in this country. Each of 
them services over twice as many air- 
planes as are owned by all the airlines 
in America. 

Depots are part of the Materiel Divi- 
sion and operate under the direction of 
the Field Service Section. Each depot is 
supervised and administered by Air 
Corps officers, but shop superintendents, 
foremen and mechanics are civilians and 
hold their jobs under federal civil serv- 
ice qualifications. 

At Middletown there is an executive 
officer, a depot engineer officer, a depot 
supply officer, and a transport officer. 

(Turn to page 152) 
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In the accessory shop radio transmitters 
are tested in conjunction with an oscilo- 
gram. This is the kind of transmitter 
used in bombers, but all radio equip- 
ment, small and large, is checked here. 


Transport squadrons with Douglas cargo 
ships link all Army airports and depots 
together. This efficient freight line is 
invaluable to the Air Corps. Even en- 
gines and wing sections can be carried. 


An electric hoist, swinging down from an overhead monorail, has 
such. delicate adjustments that this B-18 wing can be moved 
Y% in. at a time. The wing is supported by cables to four lift- 
fittings. At time of a base overhaul, wings of all ships, from 
trainers to bombers, are removed for a thorough inspection. 


To train civilians for maintenance work, a four-year apprentice course has been started. 
Apprentices have one hour of class work, seven of shop training per day. 








MAINTENANCE AT FAIRFIELD 


At Patterson Field, Ohio, is another of the 
four depots which handle all major over- 


















haul and rebuilding work for the Air Corps. 


IR CORPS maintenance is directed Each unsatisfactory report is a com- 
by the Field Service Section of the plete description of the individual case. 
Materiel Division, with headquarters at It describes the failure or the unsatis- 
Wright Field. In order to keep its factory condition of the equipment. 
fingers on the pulse of maintenance at Reports are made out by the station 
all fields throughout the country, as engineering, who adds his comments 
well as at outlying Army fields, the and any recommendations he has to 
Materiel Division has developed a sys- make. He sends samples of materials or 
tem of reports on all Air Corps equip- photographs with the reports. 
ment. These are called Unsatisfactory Thus if a particular airplane part, 
Reports. Copies are sent both to or piece of equipment is unsatisfactory at 
Wright Field and to the Office, Chief of one field it may not have much signifi- 
Air Corps in Washington. This sys- cance. But if similar conditions exist at 
tem of submitting unsatisfactory re- many other fields the situation immedi- 
ports is one of the most important ele- ately assumes great importance. Engi- 
ments in Air Corps maintenance. neers at Wright Field, working with 
These reports enable the correction base engineers at various fields and with 
of current difficulties as they arise and the manufacturer can suggest design 
provide statistical information that in- changes that remedy the difficulty. 
fluences future development and design, Through this system, the Air Corps has 
as well as changes that must be made _ steadily improved its equipment and has 
on undelivered articles in current pro- made valuable contributions to all avia- 
duction. tion work in this country. 





An engine and propeller hoisting stand 
built at Fairfield. The light but sturdy 
framework, the broad base and its port- 
able features make this a flexible stand. 














Another type of stand used for lighter 
work. Equipped with a hand chain hoist, 
this stand is ideal for hoisting the tail of 
@ trainer or pursuit ship. 






Portable engine stands of this type are used for assembling accessories after the engine 
has been overhauled. Rubber tired wheels add utility. 
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MAINTENANCE 


Typical of the excellent maintenance practices of the 


Photographs taken for Aviation. airplane on its missions, keep it run- 

ning smoothly, and are at home under 

OTH first and second echelon main- any conditions. With the bombardment 

tenance are done at Mitchell Field. squadrons formerly stationed at Mitchell 

Squadron mechanics, assigned to a spe- being transferred to Langley and Pan- 

cific airplane, carry out the daily and ama, these squadron mechanics move 
routine inspections. They follow the along with their airplanes. 


The first of the Allisons to arrive at 
Mitchell for maintenance. With this im- 
portant field becoming a pursuit head- 
quarters rather than bombardment, many 
liquid-cooled Allison engines will pass 
through the maintenance shops. 


| 
| 


The field has a sheetmetal shop where 
repairs and rebuilding work are done. 


First echelon maintenance includes the Part of a 40-hr. check on another Douglas 
daily and routine inspections, made by a bomber. The work stand folds into a 
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group of mechanics assigned continuously 
to a single plane. Here a B-18 is getting 
an engine inspection. As Army fields fill 
up with airplanes, much maintenance 
work is done outside hangars. 


small space and is always carried in the 
ship. Note the open bomb doors on the 
lower right. Because of much special 
armament equipment, Air Corps mechanics 
have many special problems. 


The parachute department at Mitchell Field is handled by skilled parachute riggers. Not 
only are ‘chutes repacked at regular intervals, but silks, shroud lines, canvas covers and 
web harnesses are overhauled and repaired. Official Air Corps photograph. 


This is a handy tube beading machine, 
designed and built at the base engineer- 
ing shop at Mitchell. This type of mainte- 
nance work, for which shop equipment is 
needed, is classified as second echelon. 


Installing an oil cooler radiator to an en- 
gine cowling. Relatively small parts such 
as engine mounts and cowling are over- 
hauled and rebuilt at this base. Larger 
parts requiring special equipment are sent 
back to the depot for rebuilding. 
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AT MITCHELL 


Air Corps is the work done at Mitchell Field, N. Y. 


Mitchell Field, however, like Lang- 
ley, Selfridge, March and a few other 
Air Corps fields, has engine and main- 
tenance shops which are equipped to do 
more complex repair work than is done 
by squadrons operating in the field. 
Major overhauls and complicated re- 


building jobs requiring much special . 


equipment are sent back to the depot. 
All work here is done entirely by Air 
Corps officers and men. 

Work done in the base engineering 
shops comes under the classification of 
second echelon maintenance. 








An Ingersoll-Rand Type 30 compressor 
for maintenance of hydraulic shock struts 
and other hydraulic equipment. With the 
booster unit on top this machine can exert 
pressure up to 400 Ib. It is equipped with 
a Delco motor. Hydraulic systems play 
an important role in bombers. 





Engines are received this way from Mid- 
dletown Depot. The fresh engine is bolted 
to this stand and the entire unit is hoisted 
aboard an Army Douglas transport. When 
engine arrives at Mitchell it is swung out 
of the ship and towed to the engine shop. 
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Bomber tails are lifted with this hydraulic 
jack made for the Air Corps by the Black- 
hawk Mfg. Co. When there is no weight 
on the jack it automatically raises half 
an inch. off the floor and can be easily 
rolled about. Its flexibility and fast action 
make it popular. 























One of the Air Corps’ greatest assets is 
its mechanics, who are well chosen and 
well trained. These men have lifted a 
Douglas B-18 bomber, using a 20,000-Ib. 
hydraulic jack developed at San Antonio. 





In small ships like this BT-14 additional 
air is added to shock struts by hand 
pumps. The crew chief measures the dis- 
tance between two fixed lines with a steel 
scale. The maintenance of this basic 
trainer is the responsibility of these three 
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The machine shop, which is under the supervision of the base engineering officer. This 
is a well-equipped machine shop and the men working here have gone through the 
Army's school at Chanute Field. Many airplanes are kept in service because of rapid 
work done here. Official Air Corps photograph. 
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Oficial U. &, Navy photographs. 











Above: During engine overhaul, cylinders are 
checked on this hydrostatic cylinder test fix- 
ture. Pressure, indicated on the dial, is intro- 
duced into the cylinder which simulates op- 
erating pressure during flight. 


Left: this efficient stand has been built for 
swinging engines on and off airplanes. Each 
type of engine the Navy uses has its own 
specified time period between overhauls. 
When that time comes the engine is removed 
and sent through the complete overhaul 
process. Fresh engines keep ships flying. 


Salt Water Maintenance 


In combating salt water corrosion the Navy has one of the toughest maintenance prob- 


lems in aviation. Here are pictures of the Navy's great overhaul base at San Diego 
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Three types of cylinder stands used in the engine overhaul shop. At the left is a Engine mounts of all sizes can be repaired 
Continental stand, at right a Bettys stand. In center background is a third type and aligned in this universal jig. The fix- 
whose triangular frame is made from angle iron bolted together. All of these stands tures on the metal base plate can be bolted 
are portable. in different positions for holding the mount. 
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The fix- 
be bolted 


In the metal shop engine cowl flaps 
and drag rings are overhauled on work 
tables like this. The table has a swivel 
top which makes the work more ac- 
cessible and speeds up production. 


At large Naval Air Stations all 
maintenance and repair work is done on 
the field and major overhaul work is 
not sent back to depots as is the case in 
the Army Air Corps. Each Navy base 
has facilities for doing an all-round 
maintenance job, from simple work such 
as routine inspections and _ fabric 
patches to complex jobs such as rebuild- 
ing fuselages and large wing structures. 

The station at San Diego has the 
Bureau of Aeronautics’ largest mainte- 
nance shops. Not only are all the planes 
based on North Island given servicing 
here, but a large proportion of carrier- 
based aircraft and other planes attached 
to the fleet are brought here for major 
repairs and overhaul. 

With new airplanes being delivered 
to the Navy daily, and with several 
thousand to arrive soon, the many 
specialized shops at San Diego are hum- 
ming with activity. Four pages are in- 
adequate to tell the complete story. Here 
are representative samples of Navy 
maintenance. 

Shop facilities of the Naval Air 
Station on North Island, San Diego, 
have been more than doubled during the 

(Turn to page 130) 


This tool for boring the bushings of 
articulating rods was designed at San 
Diego. This is work which must be 
done with extreme accuracy. Machine 
bores both bushings at the same time. 
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In the ignition shop there is much special equipment. On the extreme left is a BG spark 
plug shell electrode forming tool. Next is a BG point setting tool. In the center is a 
BG and Aero shell electrode forming tool. On the table at the right is an Aero spark 
plug assembly tool, torque-clutch type (at left), and a BG assembly tool. 


The base has a complete propeller shop, of which this is a small corner. This solidly- 
built L-shaped propeller table was constructed for a double purpose. With the hub 
firmly bolted in the center fixture, blades may be twisted as shown at the left. At the 
tight end is a 50-ton hydraulic’ press for straightening bent propeller blades. 


After propellers are disassembled, cleaned, repaired, inspected and once more reas- 
sembled, they are stored in these wooden racks until they are needed. Propellers are 
moved about the shops on the rubber-tired dollies shown here or on overhead monorails, 
a glimpse of which is seen above the propellers. 
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Oficial U. 8. Navy photographs. 


At the Naval Air Station at San Diego a great deal of wing work 
is necessary. These wooden horses can accommodate a wing 
in either vertical or horizontal position. Shelves in the back- 
ground hold ribs, leading edges, wing tips and other parts. 
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Here is a good example of one of the many special jigs built for 
accommodating parts of different sizes during overhaul. This 
wing flap has been damaged in the upper left corner and will be 
repaired. Flaps of different lengths and widths are easily handled 
in this jig. adjustable both horizontally and vertically. 


ERS BAR 


Another view of the assembly shop. The two fuselages at the 
left have gone through complete overhaul and are now in the 
process of being built up. They are supported on the jigs at the 
engine mount fittings. Jigs are on movable casters so that 
fuselages may be pushed around the shop. Chain hoists hang 
from rows of monorails attached to the overhead girders. At the 
right are parts stands for holding work during assembly. En- 
gines awaiting assembly are in the background. 


A base as large as San Diego must have equipment for the 
handling of many kinds of airplanes. Here are five jigs that 
make up a complete set for handling the trailing edges of Con- 
solidated patrol bombers during wing overhaul. 


At the left is a supporting jig for a metal float that has been 
overhauled. In the center are two wing panels held in a double- 
wing dolly. The wood frame at the right holds floats of different 
sizes. Each horizontal support is held by a center bolt and can 
accommodate itself to the slope of the float. 


After overhaul is finished, airplanes are built up again in the 
assembly department. Hydraulic equipment is tested thoroughly. 
On the left is a portable bench for testing hydraulic equipment 
that is fully installed in planes. In the center is an electric pump 
for flushing hydraulic lines in airplanes. At the right are two 
Ymall tanks which contain hydraulic fluid. The background 
shows the lower part of a large workstand and parts waiting 
assembly. A vast amount of test equipment fills these shops. 
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Gasoline and oil tanks are often rebuilt during the overhaul 
period. Then they are sent to the paint shop for fresh coats of 
paint. Cumbersome equipment is easily moved about the shops 
on these conveyor stands. 


In the Interim Overhaul Shop are a number of these strong lift-- 
ing jacks for use with the PBY flying boats. The jack is swivelled 
at the rear end so that it may be used on ground that is not 
level. The weight is borne in the circular fitting welded in the 
center of the frame. 


Dozens of trucks like these go humming up and down the ramps 
and aprons at San Diego, carrying equipment and towing ships. 
At the extreme left are trucks with cranes which are used for 
hoisting engines, propellers and other equipment. At the right 
end of the line are a number of float wagons which are pushed 
out into the water and fitted in place under the floats of sea- 
planes, facilitating removal of the planes from the water. Every 
hangar on the field is filled with equipment, as shown. 


Thousands of yards of airplane fabric per year are used for 
covering planes. Fabric is laid out and cut on these smooth-top 
tables. Rolls are held in the slots under the table top and fabric 
can be easily pulled out for use. 


This Rube Goldberg gadget was designed at San Diego to wax 
thread and cord for the fabric shop. The motor below turns the 
drum at the right, thus drawing the thread through a waxing 
pad mounted on the table top. A level-winding device works on 
a fishing reel principle, winding thread evenly. 


The emphasis in these photographs has been on equipment rather 
than on the men who perform the work. The personnel at the 
station are of the highest type that can be found. Approximately 
one-third of the mechanics are enlisted men of the Navy, many 
of whom are under training for subsequent work on airplane 
maintenance with the fleet. The balance is made up of civilians 
who have passed civil service examinations, having previously 
had special aviation training or experience. 
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& The base has a small but complete instru- 
bs! ment shop. This is an altimeter tester de- 
signed and built by the Naval Aircraft 


Factory. Air pressure in the chamber 
simulates various altitudes. Overhauled 
instrument must check with an altimeter 
in the chamber that is known to be ok. 
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NAVAL RESERVE MAINTENANCE 


Aviation photographs 


AINTENANCE at a Naval Re- 

serve Aviation Base has its founda- 
tion on a series of inspections which 
are rigidly outlined and which are fol- 
lowed minutely. Before any airplane is 
flown, 59 items are covered in the daily 
flight inspection. These points of the 
airplane and engine are covered every 
day the airplane flies. After 10 hr. of 
flying the plane is put through a 10-hr. 
check. Following 20 hr. in the air the 
inspection covers all the daily items, 
all the 10-hr. checks plus new items. 


The 20-hr. inspection covers 82 
points, divided among the following 
parts: propeller, engine, fuel system, 
lubricating system, electrical system, 
wings, tail, landing gear, fuselage and 
controls. At the 30-hr. inspection a 
total of 104 points are covered as well 
as those covered in the 10-hr. check. 
The 40-hr. inspection and the 60-hr. 





Standards are high and equipment is complete at the 
Reserve Aviation Bases throughout the country. Work at 
the Floyd Bennett Base is representative of Navy efficiency. 


check include new points not covered 
previously. 

After 120 hr. the inspection covers 
all previous points plus seven more. 
There are monthly checks regardless of 
the amount of flying time the airplane 
has had which cover flotation bags and 
such equipment as fire extinguishers. 
Four times a year there is a quarterly 
overhaul and twice a year there is a 
semi-annual inspection. After a speci- 
fied period, which depends on the type 
of airplane and the service in which 
it is engaged, the plane and engine are 
put through a major overhaul. This is 
know as “the works” and the Navy 
mechanics do not miss a single rivet in 
their inspections. 

Thus the Navy keeps its airplanes, 
engines and other flying accessories in 
as nearly perfect condition as is possible. 
Navy planes have long lives and tax- 
payers get full value received. 


‘ 
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A Navy mechanic using a Black & Decker 
Vibro-Centric kit for rehoning valve seats 
in a cylinder. A wood post mounted on 
each side of the stand holds cylinders 
waiting for servicing or assembly. 


Tightening hose clamps and installing igni- 
tion harness on a P & W twin-row engine 
during assembly after overhaul. This base 
has complete equipment, including Magna- 
flux, for overhaul and inspection of en- 
gine parts. 


Above: a section of the sheetmetal shop 
with a cutter and rolls on the rear table. 
Completely new cowling and skin sections 
are made here and damaged members re- 
Paired. Right: making a 30-hr. check on 
a Grumman “Duck”. During the 30-hr. in- 
spection 104 major airplane and engine 
items are covered. 


Overhauling a Scintilla magneto for a 
P & W twin-row engine. The tool box on 
the wall is made by Scintillc, and the top 
half hinges down and can be locked 
when tools are not being used. 


In the fuselage and wing shop all fabric 
covers are removed during major over- 
haul. These mechanics are preparing to 
cover an aileron with new fabric. At the 
right are wings from a trainer that have 
been uncovered for inspection. 


An Allen universal test stand for checking 
Scintilla magnetos. On the left of the 
stand is an a.c. Scintilla ampere meter. 
All engine accessories are completely dis- 
assembled at major overhaul. 


An N3N-1 Navy trainer that has gone 
through a major overhaul. This ship had 
850 hr. in the air since its previous 
major. Under the direction of skilled fore- 
men, every part and fitting is carefully 
inspected. Many parts will be rebuilt. 





























4-Engine Overhaul Era 





With the inauguration of 4-engine, supercharged airplanes, 


new problems arrive for the maintenance man to solve. 


By William Maxfield 


FFICIENCY and. economy in air- 

line maintenance work depends to 
a large extent upon the successful cor- 
relation of all duties to create a steady 
routine and turn-over in aircraft and 
engine work. 

Picture, then, the situation a year 
ago in the maintenance department of 
Transcontinental and Western Air, 
Inc., when it was announced that the 
airline was purchasing five 307-B Boe- 
ing Stratoliners, which were equipped 
with new devices never before used on 
transport planes, including a cabin su- 
percharging system, autosyn instru- 
ments, retractable tail wheel, electric- 
ally operated flaps and two-speed super- 
chargers on the engines. 

For five years, TWA had been oper- 
ating with Douglas equipment exclus- 
ively, and the maintenance work on the 
DC-2, DC-3 and SDT models had been 
organized to the point where inspection 
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and~-overhaul had reached an ultimate 
in smoothness. 

But within a few months, the entire 
maintenance department was to be 
equipped and personnel trained to take 
charge of the big four-engine planes 
when they arrived from Boeing’s plant 
at Seattle. 

Starting from scratch, without bene- 
fit of precedent because no domestic 
airline had yet flown four-engine planes 
on regular schedules, the first step was 
to organize a program that would dove- 
tail Douglas and Boeing maintenance as 
much as possible. 

Mechanical and maintenance person- 
nel spent months in Seattle, while the 
Stratoliners were in the final stage of 
construction, to familiarize themselves 
with every detail of the planes. As a 
result of their studies a maintenance 
manual was prepared and placed in 
the hands of all personnel concerned 


Superintendent of Maintenance, TWA 


before the delivery of the first ship. 

A third member of the flying crew— 
the flight engineer—was to be added for 
flights of the four-engine planes, and it 
was decided that the position would be 
filled by non-flying mechanical experts 
to be selected from mechanic personnel 
within the company who held both air- 
plane and engine certificates. of com- 
petency. Two years before delivery of 
the Stratoliners a correspondence 
course was prepared and given to all 
interested and qualified personnel. 
Those qualifying with highest grades 
were called to Kansas City for inter- 
views and 18 were selected for further 
schooling and flight duty. 

After completion of the ground 
course, the flight engineers and their 
supervisors visited all stations to give 
lectures and answer questions concern- 
ing the Stratoliners. In addition, all 
maintenance supervisory personnel 
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from outside stations were sent to 
Kansas City for instruction. By the 
time the first Boeing plane was deliv- 
ered to Kansas City the maintenance 
department was completely schooled. 

During the pilot and field checkout 
program, before actual schedule service 
began, the maintenance department 
became thoroughly familiar with the 
ships and during the same period all 
flight engineers were checked out with 
a minimum of 20 hours actual flying 
time. 

To synchronize Boeing and Douglas 
equipment, special platforms, jacks, 
ladders and towing apparatus were de- 
signed not only for maintenance work 
but also for loading and servicing on 
scheduled flights. 

The Douglas carries mail, express 
and baggage in front and rear compart- 
ments and the Boeing Stratoliner carries 
its cargo in belly compartments. One 
of two belly hatchways in the Boeing 
is used for a crew entrance to the con- 
trol room while Douglas crews enter 
either through the passengers’ cabin 
door or through a small baggage door 
in the nose. These belly entrances 
required a special low platform of an 
entirely new design. 

The loading steps used on the Doug- 
las planes could be utilized for the 
Boeings by adding two steps and 
lengthening the handrails. The two 
extra steps can be retracted when the 
platform is used for Douglas 


passengers. 
For maintenance work in the hang- 
ars, workstands that were suitable for 





the twin-engine Douglas models had to 
be extended to accommodate the Boe- 
ing’s outboard engines. New facilities 
for hoisting the Boeing ‘also had to be 
provided since the plane weighs 30,000 
pounds empty compared to the Douglas 
DC-3 empty weight of 16,228 pounds 
and regular overhead hoists could not 
be used. Special heavy duty jacks were 
therefore necessary. 

Larger battery carts, designed to ac- 
commodate 24-volt batteries, also were 
necessary. Fuel trucks were altered to 
provide two hose lines in order that 
both left and right wing tanks could 
be filled simultaneously. Because the 
Boeing plane carries a gas load of 1,700 
gallons, two gas trucks otherwise would 
have been necessary to prevent schedule 
delays. New wing mats and wing lad- 
ders were designed because Stratoliner 
wings are higher and wider than those 
on a Douglas plane. 

It was learned that the large size of 
the Boeing passenger cabins required 
servicing by two air conditioner trucks 
in excessively hot or cold weather. The 
heated, or cooled air, enters through 
two vents in the right rear of the plane 
directly into overhead ventilator ducts. 

The Boeing wheels weigh approxi- 
mately 400 pounds each and cannot be 
handled by hand so a special. dolly was 
designed that carries the wheel upright 
and can be adjusted up or down so the 
wheel can be placed on its axle directly 
from the dolly. 

For work on the vertical stabilizer, 
which is 20 fte 9 in. high, a special 
trestle has to be assembled each time 








a Stratoliner goes into the hangar. Due 
to the size of the trestle, it was not 
designed for permanent use and is dis- 
assembled when not in use. 

Differences in actual operating parts 
of the Boeing and the Douglases also 
came in for a thorough study for main- 
tenance purposes. Hydraulic power 
activates most of the movable contro!s 
on a Douglas while electricity is the 
Boeings’ principal power agent. This 
includes landing flaps and landing gear. 

Because of the extensive use of elec- 
tricity the Boeings utilize two heavy 
duty 24-volt batteries compared to two 
12-volt batteries for the Douglas planes. 

Entirely new in design and princi- 
ple was the cabin supercharging system 
on the Stratoliners, which makes possi- 
ble the high altitude flights from 16,000 
to 20,000 feet. The supercharging, or 
“altitude conditioning” system increases 
the density of the air in order to hold 
the cabin altitude between 8,000 and 
12,000 feet although the plane actually 
may rise to 18,000 or 20,000 feet. It 
was learned that the air, when sub- 
jected to the compression of the super- 
charger, would increase about 37 de- 
grees in temperature and a method of 
cooling the air was necessary. A satis- 
factory intercooler system was then de- 
vised. The intake for the supercharg- 
ing system is in each wing and another 
intake was drilled in the wings several 
inches from the supercharging intake. 
This second hole opened to another 
duct that extends past the part of the 
supercharger that compresses the air. 

(Turn to page 130) 
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The Boeing Clippers are so large that 
Pan American had to build special work 
stands so mechanics could service engines. 


Right: American Airlines mechanics swing 
a Wright engine, complete with propeller, 
to a Douglas during an engine change. 


Below: All hangars at La Guardia are in 
the super-colossal classification. Even 
TWA’s Stratoliner fits easily into one 
corner of a TWA hangar during inspection. 


MAINTENANCE 
AT LA GUARDIA 


At the world’s busiest commercial airport mainte- 
nance goes on 24 hours a day as hundreds of 


mechanics keep our transports running smoothly. 
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The day maintenance crew of Eastern Air 
Lines. They service EAL planes in New York 


Above: When any of the four engines is 
being tested, mechanics on the ground 
communicate to the cabin by means of a 
special telephone. Clippers are moved 
into the PAA hangar on a marine railway. 
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After overhaul, electrical instruments are 
tested here by American Airlines. 


Below: In the huge United hangar there 
ig much special equipment for checking 
Mainliners after a trip across the country. 
This Douglas is undergoing a routine 
inspection before it heads for the West. 


In TWA’s engine shop is this new Rex 
de-greaser° made by Circo Products Cu. 


A 3,000-lb. electric crane made by the 
Automatic Transportation Co. for handling 
TWA engines and propellers. 


Engine cowling for the Boeing Clippers 
is built up on PAA’s circular stands. 
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Along the front of each hangar is ex- 
cellent space for specialized overhaul 
shops. This is TWA’‘s sheetmetal shop. 





AIRLINE MAINTENANCE 





Up at St. Paul, Minnesota, Northwest Airlines has a splendidly Northwest has winter problems experienced by no other line 
equipped overhaul base. This shows a Douglas undergoing an except Trans-Canada. Maintenance men have had to solve many 
engine change. Supported by a chain hoist on the arm of a difficulties to keep their equipment in operating condition. This 
portable crane, the engine on the right is being lowered to an is an oil-burning engine and cabin heater used by Northwest 
engine stand. On the left is a fresh engine in another stand which has proven to be very effective. Two pipes run to the 
which will be swung into place. engines, the center pipe to the cabin. 
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Inland Air Lines, with headquarters and maintenance base at’ is kept in top-flight condition. This shows a section of the 
Cheyenne, runs an efficient system. The fleet of Boeing 247-Ds large hangar with maintenance work going on at the far end. 
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THROUGHOUT THE COUNTRY 


Testing wheel and brake installation at 

Braniff Airways’ overhaul base. A large 

heavily-loaded transport coming in for a 

fast landing must depend on its brakes Braniff Airways has developed a highly commendable apprentice training system. 
for quick but smooth stops. This apprentice is learning instrument work under the direction of the foreman. 


rthwest 


A Braniff line-service test cart for cali- A Weston electrical temperature bulb A Trans Canada machine for reaming 
bration of Cambridge Fuel Analyzers. tester, built by Braniff and used by me- link rod bushings. Boring is done to 
Below is vacuum pump for adjusting chanics for the test of all electrical tem- limits of .0005 in. 

vacuum regulators. perature bulbs. 


Trans Canada’s well-equipped machine Electrical accessory test bench at Winni- Checking bank and turn indicators and an 
shop in the overhaul base at Winnipeg. peg. Torque of a starter is being checked. automatic pilot at T.C.A.’s instrument shop. 
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MORE AIRLINE MAINTENANCE 








Carburetor test equipment developed by 


A Penn Central test stand for checking 
Penn Central at the Pittsburgh base. 


the mixture control of carburetors. 
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Test equipment for checking the constant 


An engine stand used by Mid-Continent 
speed units used by Mid-Continent. 


Seventy-five pounds of weight was saved 
at the Kansas City overhaul base. 
AVIATION, December, 1940 


by this radio rack designed by United 
Air Lines. 





Checking the hydraulic system of a trans- Testing the rotor of a Sperry gyroscopic 
port at Boston-Maine Airways. instrument at Boston-Maine’s shop. 


Steel cylinder barrels at United Air Lines’ base are magnetized for the Magnaflux 
test by holding them inside the ring at the left center of the photograph. 


A cylinder honing machine in the main 
tenance base of Boston-Maine Airways at 
Boston. 


Above: checking calibration of electric 
tachometer by means of a variable speed 
drive and a strobotac at Eastern’s base at 
Miami, Florida. 


Right: engine inspection on an Eastern Air 
Lines’ Douglas at LaGuardia Field, New 
York. 
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' Assembly stand for light engines in the shop of 
Engine Air Service at Roosevelt Field. Front 
end of crankshaft fits firmly into base. Left: 
Lary Hauft: right, W. S. Burfoot. owners. 







E. W. Wiggins at East Boston has so many light planes in his hangars that he 
devised this means for conserving space. Strong, triangular frames have been 
welded together and mounted on casters. Front wheels of the planes rest in a 
groove and propeller is held in a nose rest. 

















MAINTENANCE 


FOR THE 
Private Owner 


To keep your ship in airworthy 


condition, have your maintenance 


done by experts. 


Here is a step-by- 


step maintenance procedure which 


your plane should have 


By Frank Say 


Southwest Airmotive Co., Love Field, 


F the Creator had meant for men to 

fly he would have supplied us with 
wings. The price that we must pay for 
the mastery of the air is constant vigil- 
ance in the operation and the mainte- 
nance of the aircraft. The proper mainte- 
nance of airplanes in service is most 
necessary to secure the ultimate of 
safety, as well as continued efficiency 
and economy. Careful and regular in- 
spections will eliminate costly repairs 
by locating and overcoming faults as 
soon as they may appear. The sugges- 
tions in the following paragraphs are 
intended as a guide for all types of air- 
craft, and must be supplemented in 





practice by the requirements for each 
specific type. 

Various agencies may be utilized by 
the owner to perform the several main- 
tenance operations. These agencies may 
vary from the pilot making his own 
daily inspection to a major overhaul by 
a large repair base. The most important 
consideration is to have the work done 
carefully and thoroughly with one ob- 
ject in mind: to keep the airplane in the 
best possible state of repair and flying 
condition. 

The first element of maintenance is 
the daily inspection. This may be per- 
tormed by any licensed airman, and is 


required to be made once within each 
24 hours preceding flight. An entry 
must be made in the log book by the 
person making such inspection. This 
inspection must include the observation 
of all control wires that are visible, 
control surface hinges, landing gear, 
main plane external bracing, control 
surface covering, exhaust manifold, 
cowling, propellers as to condition and 
tightness, condition of the controls and 
brakes. The engine shall be warmed up, 
at which time the engine controls and 
operation of the instruments are to be 
observed. 

The person making this inspection 
will rapidly become so familiar with the 
airplane that he will be able to accom- 
plish it in a very few minutes. It is an 
advantage for the same person to make 
these inspections continually, as he will 
be more likely to observe any malad- 
justment that is unusual. Two or three 
items not mentioned above, but lack of 
observance of which has caused a num- 
ber of failures, should always be ob- 
served carefully. The fuel tanks, par- 
ticularly in cold weather, should always 
be filled before storing the ship. This is 
to prevent condensation in the tanks. If 
it is not desirable to fill the tanks, then 
each morning the tank wells should be 
drained to prevent the possibility of get- 
ting water in the carburetor. For simi- 
lar reasons, it should be the practice of 
everyone responsible for caring for an 
airplane to see that strainers are drained 
immediately before flight. This is one 
of the most important daily items, and 
one which has been neglected far too 
much. Another item to be carefully 
watched on ships with hydraulic brakes 
is to observe the tires to see that no 
leakage of the brake fluid has occurred. 


A large hangar like this one is ideal 
for any approved repair station. Pacific 
Airmotive, at Burbank, has facilities 
for all classes of maintenance work. 
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At major overhaul, wing fabric comes off and in- 
spection is made of all parts. New nose ribs 
were put into this wing and other rebuilding 
work done by Aero Trades, at Roosevelt Field. 


A clean, dust-free dope room, which has plenty of elbow room. is an asset to 
an all-around repair station. This is the paint shop of Northwest Air Service 
at Boeing Field, Seattle. A variety of painted parts for this fuselage are to be 
seen spread out on the line at the left. 






If such leakage is observed, it is most 
important to locate and remedy the 
trouble. The penalty for not doing so 
may be a ground loop upon landing, and 
possibly a crackup. 

A large number of engines of several 
types have been severely damaged by 
the failure to pull the propeller through, 
particularly after the ship has not been 
flown for one or more days. There is a 
possibility in any radial engine that oil 
may have drained into the lower cylin- 
ders, and if it is not cleared out before 
starting it may break link rods, cases or 
cylinders, necessitating expensive re- 
pairs. To check this, the propeller should 
always be pulled in the direction of 
rotation, and if a stoppage is felt the 
lower cylinder should be investigated. 







Never turn the propeller backward if 
an obstruction is felt. Doing so may al- 
low any oil that is present to back up 
into the intake pipe, and possibly enter 
the cylinder after the engine starts. This 
precaution cannot be observed too care- 
fully and to guard against the same 
trouble all starts should be made by turn- 
ing the engine over with the starter be- 
fore the ignition is switched on. If 
there should be any oil in the cylinders 
the starter clutch will slip, and if such 
slippage is observed the lower cylinder 
should be investigated. The best method 
to remove the oil from the cylinders is to 
loosen the lowest intake or exhaust pipe 
and turn the engine over, allowing the 
oil to drain out. The front plugs should 
be removed so that inside of the cylinder 


can be observed. In a recent case, failure 
to observe these simple precautions cost 
one owner a brand new engine. 

Modern air-cooled engines, particu- 
larly those with baffles and speed rings, 
are very sensitive to inadequate cooling. 
This also applies to the small engines 
used in light planes with tunnel cowling. 
Proper cooling is not accomplished on 
these engines until forward speed is es- 
tablished. Therefore, excessive running 
on the ground should be carefully 
guarded against. I recommend to all 
pilots, as do the manufacturers, that the 
engine be started and allowed to warm 
while taxiing. This warming should be 
continued at a moderate r.p.m., usually 
around 1,000 r.p.m., until the heads 

(Turn to page 126) 
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FUEL PRESSURE GAGE 
VACUUM GAGE 


MANOMETER 
MANOMETER 
MANOMETER (AIR FLOW METER) 


TACHOMETER 


PYROMETER (AIR TEMPERATURE) 


THERMO COUPLE SELECTOR 
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FLANGE Ane 


UNIT 
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SPEED 
CONTROL 


HAND WOBBLE PUMP 


FULL FLOW METER SELECTOR 


PESCO MASTER TEST STAND 


FLOW METER (FUEL) 
FLOW METER (OIL) OIL PRESSURE GAGES 


VACUUM PUMP OIL PRESSURE GAGE 


DC VOLTMETER 


DC AMMETER 


OlL METERING GAGE 


REGULATING VALVES 





Test bench for testing 
fuel pumps only. In- 
cludes flowmeter, fuel 
pressure gage, and ma- 
nometers for measuring 
pressure and suction. 


—FOR TESTING AIRCRAFT PUMPS AND 
ACCESSORIES AT MAINTENANCE STATIONS 


Before an accessory is restored to service after the 
required periodic overhaul, it must be tested to insure 
satisfactory performance. 

The Pesco Master Test Stand embodies all equip- 
ment necessary for conveniently checking the per- 
formance of pumps and accessories. Interchangeable 
mountings, designed to accommodate all types of 
aircraft pumps, can be coupled to an-electric driving 
motor with speeds readily variable from 100 to 4200 
r.p.m. The motor will handle loads up to 5 h.p. on 
continuous operation or intermittent loads up to 10 
h.p. Current is supplied by a compact AC-DC motor 
generator set which can be furnished to operate on 
three-phase, 60 cycle, 220- 440- or 550-volt alter- 
nating current. The motor generator also provides 
a source of direct current for testing, checking and 
battery charging. 

Accurately calibrated flowmeters, manometers, pres- 


sure gages, vacuum 
gages, ammeter, volt- 

meter, tachometer 

and multipoint py- 

rometer are mounted 

on the panel for measuring capacities (rates of 
flow), speeds, inlet suctions, discharge pressures, 
temperatures, etc. An oil-supply tank with a sight 
gage measuring device accurately indicates the 
oil consumption of vacuum pumps. Valves are 
provided to obtain required suction and pressure 
during tests. 

The bench provides extra storage bins and drawers 
in addition to storage tanks for hydraulic fluid, gaso- 
line or mineral spirits and for collecting oil from 
vacuum pump discharge. Additional equipment can 
be easily installed for ‘testing hydraulic cylinders, 
electrical generators and constant speed propellers. 





PUMP ENGINEERING SERVICE CORPORATION 


DIVISION BORG-WARNER CORPORATION 
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INSTRUMENT MAINTENANCE 


In these days of increased instrument flying, a de- 


pendable instrument overhaul shop is always busy. 


Installing instruments is an important part 
of overhaul work. Lou Bollo is making 
installations in a new Cessna for C.A.A. 


Calibrating the mechanism of a Sperry gyro- 
horizon outside the case. This balancing 
fixture is in Snyder's instrument shop. 


In the overhaul of a directional gyro, jigs 
and tools are necessary so that in centraliz- 
ing the rotor gimbal, tolerances are held to 
005 in. Snyder photograph. 
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Among the several instrument shops which have excellent reputations, one of the best 
known in the east is Standard Aircraft Instruments, Inc., operated by Lou Bollo at Roose- 
velt Field. This is a corner of his shop, showing some of the equipment necessary for 
checking instruments. On the bench at the extreme right is a Sperry directional gyro. 
In front of the mechanic on the right is a turn and bank indicator. On the right wall cre 
menometers for testing various instruments. The small box on the right wall is an air 
filtering and cleaning device. 





Another well-known instrument shop is that connected with Snyder Aircraft Corporation 
in Chicago. The instrument foreman is checking the calibration of a Sperry gyro-horizon. 
At the extreme right a Sperry directional gyro is on the electrically driven Scorsby, 
which has a greater roll, pitch and yaw than is met in an airplane during flight. Other 


. instruments are shown in the bell jar on the left ready for tests under atmospheric pres- 


sure such as is found in flight. On the right wall are a few of the many replacement 
parts carried by Snyder. 
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Cape Aircraft. at Falmouth, Mass., has built this stand for testing engines up to 500 hp. 
A monorail and a chain hoist make for fast installation. 


A 20 hour check on a Wright Whirlwind 
at Erickson & Remmert’s shop. 


PRIVATE ENGINE MAINTENANCE 


To keep your engine turning smoothly have it checked by a specialist 


HE engine is the heart of your air- 

plane. Treat it right and it will live 
to a ripe old age. Abuse it and it will 
develop coronary thrombosis, angina 
pectoris or—at the very least—a murmur 
that will seriously weaken it. 

Preventive maintenance is like pre- 
ventive medicine. A little at a time, ad- 


ministered by a “doc” who knows his 
business, will prevent troubles from de- 
veloping. Whoever invented that slogan 
about an ounce of prevention must have 
been thinking of airplane engines. 

The secret of good health in an engine 
is regular inspections. There are daily 
inspections, 10 hour checks, 20 hour 


checks and so on up to the time for com- 
plete overhauls. The airlines have them, 
our military engines get them, and the 
engine serving the private owner de- 
serves the same careful treatment. All 
approved engines today are reliable en- 
gines, but maintenance work is done 
best by men who are specialists. 





C. Foley Co., at Roosevelt Field, handles replacement. parts for Lycoming engines. With 
all types of stock on hand, this engine shop gives prompt service. 
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The engine shop at Northwest Air Service, Boeing Field, Seattle. This shop is an 
authorized repair station for half a dozen different makes of engines. 


BG field testing equipment for checking 
sparkplugs, used by Pacific Airmotive. 


for com- 
ve them, 
and the 


; Cylinder lapping machine devised and 
Part of the engine shop at Shults Repair Depot at Bartlesville, Okla. Shults services built by Engine Air Service, Roosevelt 
the 34 ships of the Phillips Petroleum fleet. as well as many others. Field, N. Y. 
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W. S&S. Burfoot of Engine Air Service with Part of Foley’s engine shop, at Roosevelt Field. Foley specializes in Lycoming engines 
a link and master rod boring fixture and built assembly tables and other equipment to handle them. This shop is as clean 
developed in the shop. as a bakery and reflects the careful service given to engines. 
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ARMY - NAVY 


AN-9534 CONNECTORS 


Safe and more dependable electrical connectors for 
your aircraft control, communication, navigation, and 
power circuits. Designed in accordance with Army. 
Navy Procurement Specification AN-9534. 


18 Sizes 

150 Bakelite Element Combinations—1 to 42 Contacts 
Male and Female Element Inserts Interchangeable 

2 to 200 Ampere Ratings per Contact 

For 3/16” to 2-1/2” Flexible or Rigid Aluminum Conduit 
Straight or Angle Type Plugs 

Wall or Box Mounting Receptacles 

Aluminum Housings, Light yet Rugged and Strong 





Specially engineered connectors for high tension igni- 
tion. Also radius flange mountings for electric motor 
housings, and automatic grounding connectors, etc. 


“AN” CONDUIT FITTINGS 


A new line of fittings designed for aircraft conduit and 
electrical connector applications in accordance with 
Army-Navy Standards. 


12 Different Types 

For All Sizes of AN Conduit 

Aluminum or Aluminum Alloy 

Perfect Threads — Greaseless Lubricated with Permalub 


Fast Identification — Each Fitting Permanently Marked 
with Class and Size Number 


Standard Quantity Packages for Convenient Stocking 
A special Conduit Fitting Bulletin illustrates over 50 
assemblies with fittings required and their part num: 
bers and tables of dimensions — A valuable aid to 


layout engineers and production men. Request your 
free copy today. 


‘AN” CONDUIT FITTINGS 


KMERICAN PHENOLIC CORPORATION 
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A propeller twisting device de- 
stors for signed and manufactured by 
ion, and Northwest Air Service, Seattle. 
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Conduit 


Efficient servicing of propellers 
ong is one of the most important 


on igni- points in maintenance. These 
c motor 
, etc. 
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shops are doing a good job. 


An hydraulic press used for straightening bent blades at Western Propeller Repair, 
Glendale. Propeller servicing is a maintenance job that must be done by experts. 
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A small corner of Pester’s Propeller Shop 
at Roosevelt Field, N. Y. Blades on ships 
flying in all parts of the country carry The propeller shop at Pacific Airmotive, Burbank. On the left is a stand for the 
the insignia of this overhaul shop. bly and testing of Hamilton hydromatic equipment. At the rear is a balancing 
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PRIVATE AIRPLANE MAINTENANCE 


Servicing an airplane is no job for a novice. 


It requires training, skill and much experience. 


ORTUNATELY for the private 
airplane owner, a good repair sta- 
tion for planes is much easier to find 
than a good garage for your car. Every 
approved repair station must meet fed- 
eral government standards. Inspections 


higaeuts 
ee ae 


and repairs must be made according to 
high standards. Mechanics must have 
passed rigid examinations. 

An airplane mechanic is not just a 
hanger-on who is suddenly elevated 
from pumping gas to become a repair- 


ee 


Winter winds blow cold up in Boston and to keep high-priced heat in its hangar, Inter 


City Airlines uses this canvas curtain. 


stand and cart were made by Shults. 


man. Because he has learned his trade 
the hard way and been imbued with a 
strict discipline, he takes pride in his 
work. He knows that an airplane is 
worthy of the best service and attention 
that he can give it. 


Dismounting Edo floats on a Fairchild 73 
in Erickson & Remmert’s shop at Floyd 
Bennett. Many seaplanes are laid up for 
the winter, requiring maintenance work. 


A good supply of tools, kept where you can get them, is the backbone of any main- 


tenance shop. 


This is part of the supply at Pacific Airmotive, Burbank. 
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Everyone with an airplane in the Northeast knows Aero Trades at Roosevelt Field. 
Mac and Dutch turn out dependable work and their hangar is always full of ships. 
Here is MacIntosh doing the delicate job of balancing a Beechcraft aileron. 


Aero Trades turns out a considerable 
amount of aircraft sheetmetal parts for 
the airlines and other buyers. These 
food containers were made for American 
Airlines Flagships. 


Inspection of stabilizer controls on a 
Beechcraft that has undergone a major 
overhaul, Most mechanics here have 
graduated from an aviation school and 
have undergone an apprenticeship. 


AVIATION, December, 1940 


A power bumper being used to form en- 
gine cowling for Ranger Engine. The 
shop has considerable equipment of this 
sort for fabricating sheetmetal parts of all 
shapes. 


Aero Trades mechanics doping the fusel- 
age and fin of a Stinson Reliant after 
overhaul. 


Trimming the edges of engine cowling 
with sheetmetal snips. Aero Trades spe- 
cializes in airplane and sheetmetal work. 
turning over engines and accessories to 
other shops. 


Adding a new plywood cover to a wing panel. Despite the era of all-metal ships 

military use, mechanics in an overhaul shop must be skilled in various kinds of wood 
werk. During major overhaul, wings are removed, all canvas coverings taken from 
the ship, and all spars, ribs, fittings and weight-bearing parts carefully inspected. 


Many parts may be rebuilt. 




















































SIXTY PLANES A DAY 


By Guy W. Vaughan, President, Curtiss-Wright Corp. 


A recent aerial 
view of the original 
Plant 1 of Wright 
Aeronautical Corp., 
of Paterson, N. J. 


Curtiss-Wright’s 
huge Buffalo plant 
is keyed in present 
aircraft plants ex- 
pansion. 


The present St. 
Louis (Mo.) plant 
which is now being 
replaced by one 


eight times as 
large. 
Curtiss Propeller 


Division’s Clifton, 
N. J.. factory. 





ITH the hour of destiny for avi- 
ation at hand, an immense expan- 
sion program for National Defense has 
been launched by Curtiss-Wright. 
Aimed at attaining new high-produc- 
tion objectives at the earliest moment, 
the project will raise the corporation’s 
output to over 60 Curtiss military planes 
ranging from pursuit, dive bomber, 
observation and training types to huge 
twin-engined transport cargo planes, 
daily and 2,000 Wright Cyclone engines 
monthly, together with large numbers 
of propellers during each 24-hr. period. 
Our expansion program contemplates 
an increase in the corporation’s manu- 
facturing area from 3,702,000 sq.ft. to 
9,327,320 sq.ft. of floor space, and a 
corresponding increase in personnel 
from a present figure of approximately 
27,000 to nearly 80,000 persons. Ac- 
cording to present plans, the program 
will enable the corporation’s various 
manufacturing divisions to attain full 
production in the late spring or early 
summer of 1941. 

Such a large building program re- 
quires considerable preparation and 
planning. Knowing what to build, how 
many, and when, is a prerequisite to 
construction. But our first concern 
has been the care of thousands of 
Curtiss-Wright employees. The excel- 
lent spirit and skill of the American 
aviation worker deserve the finest work- 
ing conditions, and this part of our 
planning occupied by far the most of 
our time. Therefore, with the human, 
as well as the material factors in mind, 
we called upon the best-known archi- 
tects in industrial design and, to- 
gether with our own experience, ar- 
rived at a working plan. The four 
manufacturing divisions of the cor- 
poration are now well under way with 
the program evolved. 





Wright Aeronautical Corporation 


Continuing to set the pace within 
the corporation, Wright Aeronautical 
Corp., of Paterson, N. J., began con- 
struction of a magnesium foundry at 
Fair Lawn, N. J.; broke ground for a 
mammoth plant at Cincinnati, Ohio, 
and acquired a huge factory in East 
Paterson, N. J., to be known as Plant 
No. 4. 

The new Cincinnati unit will cost 
a total of $37,000,000, complete with 
machine tools and equipment, and is 
now being rushed to completion. The 
largest single-story industrial plant ever 
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How the new Curtiss-Wright factories at Columbus and St. Louis 


will appear, 


erected in one unit, the factory will 
occupy 1,694,320 sq.ft. of floor area 
on a 220-acre site just north of Lock- 
land. The main building will be 1,380x 
1,064 ft., comprising 1,468,320 sq.ft— 
nearly 35 acres under one roof. 


The New Wright Unit 


Designed by Wright engineers work- 
ing in conjunction with Albert Kahn, 
Inc., Detroit industrial architect, the 
new unit includes a foundry, covering 
160,000 sq.ft., and administration and 
engineering offices comprising 66,000 
sq.ft. of floor space. The design of 
the plant is such that it may be ex- 
panded 200 percent in the event further 
increases in production are necessary. 

To equip the new plant, the Wright 
Corp. already has placed orders for ma- 
chine tools totaling over $20,000,000 
and is making plans for employing 
between 12,000 and 15,000 persons from 
the Cincinnati area. 

When put into full production in 
the early spring of 1941, the Cincin- 
nati factory is expected to produce 
1,000 Wright Cyclone engines monthly. 
This number will supplement the large 
scale production of the Wright plants 
in Paterson, which are now producing 
engines at the rate of approximately 
1,000,000 hp. monthly. These plants are 
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BREAKING GROUND for Curtiss-Wright’s new Cincinnati 
plant. The author surrounded by (Left to right) William 
W. Finlay, general manager of the Cincinnati plant; Brig. 
Gen. Oliver P. Echois, Chief of Material Division, Wright 
Field; Emil Schramm, Reconstruction Finance Corp.; and 
Myron B. Gordon, vice-president and general manager of 
Wright Aeronautical Corp. 





Curtiss Aeroplane 
completion. 


scheduled to produce 1,000 engines 
monthly beginning early next spring. 
When peak production is achieved, the 
Wright organization will therefore pro- 
duce a total of 2,000 engines per month. 

Illustrating something of its previous 
expansion, the Wright Corp.’s facilities 
at Paterson have been increased from 
900,000 sq.ft. of floor space a year ago 
to 2,100,000 sq.ft. by the construction 
of Plant No. 2 (540,000 sq.ft.) at Pat- 
erson, the acquisition of Plant No. 3 
(450,000 sq.ft.) at Fair Lawn, N. J.; 
the addition of space (50,000 sq.ft.) in 
Paterson, and various expansions (160,- 
000 sq.ft.) of these plants. With the 
recent acquisition of the East Pater- 
son plant comprising 433,000  sq.ft., 
the completion of the new magnesium 
foundry representing 110,000 sq.ft. at 
Fair Lawn, and the construction of the 
Cincinnati unit, the corporation will 
have a total of 4,337,320.sq.ft. of floor 
area devoted to production. When this 
expansion is completed the present em- 
ployment figure will be increased to 
more than 30,000. 


Curtiss Aercplane Division 


The nation’s oldest aircraft manufac- 
turer, Curtiss Aeroplane Division, and 
today its largest producer of combat 
planes, has inaugurated America’s larg- 


The mammoth $37,000,000 plant now being erected at Cincinnati. 










A unit in National Defense: the new Caldwell propeller plant. 





Division is rushing its Buffalo factory to 


est individual aircraft expansion pro- 
gram. At Buffalo, N. Y., Columbus, 
Ohio, and St. Louis, Mo., ground 
has been broken for three new modern 
aircraft plants totaling 3,600,000 sq.ft. 
of floor area. 

The new Buffalo plant, to cost ap- 
proximately $12,000,000, will occupy 
1,200,000 sq.ft. on a 124-acre site 
acquired by the Defense Plant Corp. 
of the RFC. Contracts for machine 
tools and equipment amounting to $1,- 
500,000 and orders for steel totaling 
$1,166,000 have already been let so 
that the new unit is expected to be in 
full production by May 15, 1941, 

The plant layout was developed by 
Curtiss-Wright engineers and Albert 
Kahn, Inc., as the type of industrial 
design best suited for the mass produc- 
tion of military and naval aircraft. 
Incidentally, this layout has been closely 
followed in planning the new units at 
St. Louis and Columbus. Of modern 
brick and steel construction, it will 
comprise manufacturing and engineer- 
ing sections covering 1,080,000 sq.ft. and 
accessory buildings with an additional 
119,250 sq.ft. of floor area. 

The general layout of the Buffalo 
plant permits progressive manufacture 
and assembly, while the offices, engi- 

(Turn to page 150) 



















P. C. Sandretto, United Air Lines, (speaking) John Lee, Pratt & Whitney, Chairman, (seated). 


A. M. Aircraft Engines Session L. to R.: Dr. O. C. Bridgeman, C. F. R. Committee: Carl E. 
Swanson, Northwest Airlines: Mac Short. Veca Airplane Co., E. K. Von Mertens, Pratt & 
Whitney. 


L. to R.: Robert Insley, Chief Engineer, Menasco Mig. Co., A. E. Raymond. V. P. in Charge 
of Engineering. Douglas Aircraft Co., John K. Northrop, President, Northrop Aircraft, Inc.. 
T. P. Wright, Curtiss-Wright Corp. 





















“Only the Productive Can Be Strong— 












































A report of the 1940 SAE National Aircraft 


By Charles F. McReynolds 


West Coast Editor, Aviation 


VERY engineer in attendance at the 

1940 SAE National aircraft pro- 
duction meeting in Los Angeles knew 
without being told that the main topic 
under discussion was not an academic 
abstraction. It was literally a question 
of Life or Death! It was the very 
simple question with which the entire 
nation continues to wrestle day and 
night: “Can we build enough airplanes 
soon enough to defend Democracy suc- 
cessfully from the assault now under 
way against it?” 

While the 50,000 workers in South- 
ern California’s aircraft industry 
worked around the clock to help pro- 
vide the right answer for that question, 
the engineers wrinkled their foreheads 
even further, scratched their thinning 
hairs fervently, and crammed the ses- 
sions at the Biltmore Hotel to set a new 
all time high for SAE aircraft produc- 
tion meetings. Total registrations 
reached the thousand mark and total at- 
tendance at all sessions was considerably 
more than 3,000. On several occasions 
the hall was jammed to the point of 
standing room only, and the-annual din- 
ner dance on Saturday night was sold 
out a full week in advance. Which just 
goes to prove that the poor engineers 
will go to almost any lengths to escape 
the daily grind that grows more grim 
and oppressive with each bomb that 
falls on London. 

In addition to the regular sessions for 
engineering discussion, the meeting 
was notable for the success of its engi- 
neering display, staged in an adjoining 
hall for the second successive year. 
This display was packed with industry 
people for the full three days of the 
meeting. Exhibits were highly in- 
structive and up-to-the-minute. Ex- 
hibitors and their products were: Air 
Associates, Inc.; miscellaneous aircraft 
accessories and equipment; Air Reduc- 
tion Sales Co., Airco gas welding 
equipment and Wilson Hornet arc 
welders; Aluminum Industries, Inc., 
aluminum castings and forgings and 
aluminum paint; American’ Bosch 
Corp., aircraft engine magnetos and the 
Parr Ignition Indicator; American-La 
France-Foamite Corp., fire fighting 
equipment; Baldwin-Southwark Divis- 
ion, The Baldwin Locomotive Works; 
SR-4 static and dynamic strain gauges; 
Bendix Aviation, Ltd., aircraft wheels, 
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Only the Strong Can Be Free’ 


Production Meeting, held in Los Angeles. 


struts, hydraulic equipment, radio; Ed- 
ward G. Budd Mfg. Co., U.S. Army 
Air Corps pilot seat; The Cleveland 
Pneumatic Tool Co., air rivet guns and 
Aerol retractable landing gear; Ducom- 
mun Metals & Supply Co., tools, gages, 
metals; General Metals Co., drop forg- 
ings of Timken steel; The Lamson & 
Sessions Co., aircraft bolts, nuts, and 
cotter keys; Librascope, Inc,, Libra- 
scope flight and balance computors; 
Menasco Mfg. Co., Menasco D-4 and 
C6S4 aircraft engines; Pacific Metals 
Co., Ltd., Inconel boilers, cowls, radi- 
ators; The Parker Appliance Co., air- 
craft plumbing; Simmonds Aerocessor- 
ies, Inc., Simmonds controls, Benton 
spark plugs; Solar Aircraft Co., aircraft 
engine manifolds, muffs, cowlings; 
Swedlow Aeroplastics Corp., special av- 
iation plastic parts; The Timken Roller 
Bearing Co., Timkin steels, dies, gages, 
bearings, and a display of Summerill 
aircraft tubing of Timken steel; United 
Aircraft Corp., Pratt & Whitney R- 
2800 2,000 hp. eighteen-cylinder long- 
nose, two-stage supercharger, front- 
ignition aircraft engine, and Hamilton- 
Standard quick feathering propeller; 
United Aircraft Products, Inc.; air- 
craft struts and hydraulic equipment; 
Weatherhead Co., aviation plumbing; 
Wright Aeronautical Corp., cutaway 
1,100 hp. Wright Cyclone aircraft 
engine. 

Richard W. Millar, president of Vul- 
tee Aircraft, Inc., served as general 
chairman of the production meeting. 
J. H. Kindelberger, president of North 
American Aviation, Inc., acted as 
chairman of the aircraft engineering 
display committee. Arthur Nutt, 
Wright Aeronautical Corp., and presi- 
dent of the SAE was on hand for the 
meeting and worked closely with the 
SAE staff and all Pacific Coast sections 
of the SAE to make this meeting such 
an outstanding success. 

Strong emphasis placed on mass 
production methods and on the im- 
portance of standardization reminded 
everyone of the fact that modern wars 
are won on the production line, not 
on the firing line. The scope of the 
papers presented, and of the discus- 
sion accompanying their. presentation 
gave. to the- engineers in attendance a 
brief glimpse of the great volume of 
research and investigation constantly 
going on behind the scenes. One felt 
a little like a drowning man coming 
to the surface for one big gulp of fresh 
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air and then sinking back again under 
water. However, the many evidences 
of free exchange of industry informa- 
tion led one speaker to observe that 
the industry has definitely passed the 
crossroads of attempting to get all in- 
formation possible and give as little 
as possible in return. The present 
spirit of cooperation is encouraging 
for the future progress of the industry. 

Another strong impression borne in 
on the “lay” engineer, as he listened 
to the details of engine supercharging, 
cabin supercharging, and ignition har- 
ness supercharging, advanced test 
methods, and flight techniques, was 
that man’s ordinary senses are being 
infinitely intensified and extended 
through the scientific application of 
every known physical phenomenon. 
Faced with such a wealth of engineer- 
ing knowledge the observer is at first 
inclined to surmise that we must be 
reaching the pinnacle of engineering 
achievement; approaching the end of 
an era of inventive progress. But on 
reflection that this is going on at an 
accelerating pace year after year one 
realizes that our engineering knowl- 
edge is really just on the threshold of 
new achievements. 

Eight sessions were held during the 
meeting, including the banquet. For 
the sake of clarity and brevity we will 
present the. story of the production 
meeting by topics rather than by ses- 
sions, re-arranging those topics in the 
order of their current timeliness, 
rather than giving them in sequence 
as held. Five topics were covered in- 
cluding: Standardization, production, 
materials, engiries, and electrical equip- 
ment. Standardization has been covered 
in detail elsewhere in this issue and 
will not be treated here. 

The production session, with J. H. 
Schwedes of North American Avia- 
tion, Inc., as chairman, presented pa- 
pers by Don R. Berlin and Peter F. 
Rossmann, Curtiss-Wright Corp., and 
Paul G. Zimmerman, Douglas Air- 
craft Co., plus an introduction to the 
Berlin-Rossman paper by T. P. Wright, 
Curtiss-Wright Corp. 

The Zimmerman paper presented the 
fruits of many years of practical pro- 
duction experience. Especially stressed 
was the value of “tote” pans in as- 
sembling the small parts to be used 
on the assembly line. This makes it 
possible to physically check such parts 

(Turn to page 44) 


Arthur Nutt. SAE president, delivering his 
“Off the Record” report of European ex- 


periences. 








L. to R., Joseph S. Marriott, CAA super- 
visor, C. F. Lienesch, and Merrill Grix, 


CAA officials. 





W. C. Trautman, Chief Designer, Bendix 
Aviation, Lid., shown with huge landing 


gear strut developed 


for Consolidated 


B-24 by Bendix Products Division. 
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Fig. 1. Organization chart of the Standardization Board. 


StandardizationTakes the Spotlight 


at the 1940 S.A.E. National Aircraft Production Meeting 


TANDARDIZATION as a produc- 
tion tool, and as an aid to national 
defense, was thrown into sharp relief 
by proceedings in Los Angeles, at the 
1940 National Aircraft Production 
Meeting sponsored by the Society of 
Automotive Engineers. Highlight of the 
meeting was the announcement by 
president Arthur Nutt of appointment 
of the S.A.E. Aeronautical Standards 
Board for National Defense, with T. P. 
Wright as chairman. Final session of 
the Los Angeles meeting was devoted 
entirely to the standardization problem 
with papers, to be covered later in this 
article, presented by Arthur Nutt, 
Wright Aeronautical Corp; J. T. 
Thompson, The Glenn L. Martin Co.; 
and Gustaf Carvelli, Wright Aeronauti- 
cal Corp. 
Standardization in the aircraft indus- 
try was outlined as one of the three 
essentials to achieving satisfactory pro- 
duction for national defense needs, the 
other two being trained men, and ade- 
quate machine tools. It was pointed 
gut to those at the standardization ses- 
sion that aircraft production could be 
enormously expanded if we were to 
concentrate all our facilities on building 
a single type plane, and used in that 
plane only parts and accessories of 
standard types which could be built 
simultaneously by a large number of 
manufacturing organizations. But such 
a dream of possible mass production is 
rudely shattered by a consideration of 
two factors which must be taken into 
account. v 
Modern warfare has expanded the 





number of types of aircraft required 
for tactical reasons. Instead of only 
two or three types such as were used 
early in the World War, we now find a 
need for as many as forty different 
types of aircraft, with little hope that 
this number can be reduced below 
twenty in any mass production scheme. 
Military operations require the employ- 
ment of several types of training planes, 
transport planes, ambulance planes, car- 
go planes, interceptor pursuits, convoy 
fighters, observation, attack bombers, 


dive bombers, medium bombers and 
heavy bombers—and so the list grows. 

Another enemy of standardization is 
design development. With the enemy 
constantly bringing new and improved 
types of aircraft into service it is highly 
dangerous to freeze any design for too 
long a time. And since any airplane is 
is a composite of nuts and bolts and 
wire and structural shapes, electrical 
accessories, hydraulic systems, and me- 
chanical devices, all of which are also 
subject to continual refinement and im- 


Fig. 2. Conversion Table—Fractions to Two-Place Decimals 


Two-Place 
Decimal Decimal 

64ths 32nds 16ths Equivalent Equivalent 
.01 
1 0156 .02 
1 .0312 .03 
3 . 0468 04 
1 . 0625 06 
5 .0781 .08 
3 . 0937 10 
7 . 1093 10 
1/8 .125 12 
9 . 1406 .14 
5 . 1562 16 
11 .1718 .18 
3 . 1875 .18 
13 . 2031 .20 
7 . 2187 .22 
15 . 2343 24 
1/4 .25 25 
17 . 2656 .26 
9 . 2812 .28 
19 . 2968 30 
5 .3125 .32 
21 . 3281 .32 
11 . 3437 34 
23 . 3593 36 
3/8 .375 .38 
25 .3906 .40 
13 .4062 .40 
27 .4218 42 
7 . 4375 44 
29 4531 46 
15 - 4687 46 
31 E .48 
1/2 5 50 


Two-Place 
Decimal Decimal 
64ths 32nds 16ths Equivalent Equivalent 
33 .5156 .52 
17 .5312 54 
35 . 5468 54 
9 . 5625 56 
37 . 5781 .58 
19 . 5937 -60 
39 . 6093 60 
5/8 .625 .62 
41 .6406 64 
21 .6562 66 
43 .6718 .68 
11 .6875 .68 
45 . 7031 -70 
23 .7817 | 
47 . 7343 .74 
3/4 .75 -75 
49 - 7656 -76 
25 .7812 .78 
51 . 7968 .80 
13 .8125 .82 
53 . 8281 .82 
27 .8437 .84 
55 . 8593 .86 
7/8 .875 . 88 
57 . 8906 .90 
29 - 9062 .90 
59 -9218 .92 
16 .9375 .94 
61 .9531 -96 
31 . 9687 -96 
63 .9843 .98 
1 1. 1. 


Even decimals are preferred where fractional figures would normally apply and should be used except in special cases, 


A table to help the draftsman in converting fractions to decimals. 
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provement, it is dangerous to standard- 
ize any unit at an early stage in its 
development lest progress in the de- 
velopment of aircraft of higher per- 
formance be retarded. An example of 
this is given by airfoil design. From 
the shop standpoint it would be ad- 
vantageous in many ways if all wings 
were to be designed with the same air- 
foil section, and that section then left 
unchanged for all time. But changes 
in airfoil design are fundamental to 
improvement of aircraft performance 
and will doubtless continue to be so. 

Finally, standardization is much 
broader than the problem of designing 
hardware and fittings. It applies to 
methods used for selecting and training 
personnel, to engineering and drafting 
methods and policies followed, to types 
of tooling equipment and to shop meth- 
ods, to arrangement of units in the air- 
plane, and to many phases of aircraft 
design and production which would not 
ordinarily occur to the engineer in con- 
nection with standardization. 

These, and many other phases of 
standardization were presented in the 
Standardization session, of which Hall 
Hibbard, Lockheed Aircraft Corp., was 
chairman. Arthur Nutt outlined the 
problem in an opening talk, pointing 


out that much standardization progress 
could be made at this time, in the name 
of National Defense, which might 
otherwise wait many years. At the 
same time he assured the session that 
the new S.A.E. standards board would 
move cautiously, that it is thoroughly 
representative of the entire industry 
and has the full support of the govern- 
ment, including both Army and Navy 
air services, and that only those stand- 
ards would be adopted which could be 
shown to offer positive advantages from 
a design and production standpoint. 
These standards, once adopted, would 
doubtless be universally used for com- 
mercial work, as well as military. 

T. P. Wright was introduced as 
chairman of the new S.A.E. aeronauti- 
cal standards board. Wright pointed 
out that increased rate of production 
was only one of five benefits derived 
from proper standardization, the five 
being: facilitate engineering, facilitate 
testing, increase production, ‘improve 
maintenance, increase reliability and 
ease of operation. 

A general discussion of Standardiza- 
tion as Applied to Aircraft Design was 
presented by John T. Thompson, stand- 
ards engineer, the Glenn L. Martin 
Company. This paper took a broad 
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Fig. 4. A modified thread form for highly stressed parts. 
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Fig. 3. Illustration of the advantage of the 
30 degree type spline. 


view of standardization as a tool foy 
speeding mass production to meet our 
present national defense emergency. 
Since large numbers of new people 
must be selected and trained for air- 
craft production work it is essential 
that a stabilized system of procedure 
and processing be maintained from the 
drafting board all the way through to 
the final assembly line in order that new 
personnel may be trained with. maxi- 
mum speed. 

Throughout the factory all bulletins, 
manuals, and factory publications should 
be supervised by the Standards De- 
partment in order that they may be 
maintained in a useful and up-to-date 
condition. Through this medium de- 
sired procedures and use of parts and 
tools may be brought to the attention 
of all employees quickly and uniformly. 

In the Engineering Department itself 
a rigidly standardized practice must be 
adhered to respecting drafting methods 
and in the use of many engineering 
forms. Copies of the drafting room 
manual must be provided freely and 
must be used. Standard parts books 
must be developed and widely distrib- 
uted in order that available standard 
and semi-standard parts shall be used 
wherever possible in the preparation of 
new designs. A surprising amount of 
drafting time may be saved by assemb= 
ling all drawings of useful but infre- 
quently used similar parts in binders 
for easy location and re-use when such 
parts are required in a future design. 

Where a feature of design has been 
found impractical for reasons of cost, 
lack of tooling, or for any other reason, 
an example of this design, together with 
an example of a recommended design, 
should be provided. Such examples, 
collected in binders and available to 
key personnel in the drafting room will 
be valuable for future guidance. All 
information concerning kinds, varieties, 
and capacities of tools and shop equip- 
ment available in the plant must also be 
assembled in manual form and made 
available to engineering personnel. 


Where the manufacturer is a _partici- 
pant in the Extrusion Die Pool and is 


(Turn to page 146) 













































ROM the Howard Aircraft Corpora- 

tion of Chicago comes the announce- 
ment of the new two-place trainer 
(Model DGA-125) built both for train- 
ing in the Air Corps and for the private 
market. With a landing speed of less 
than 50 m.p.h., and a take-off run of less 
than 600 ft., this ship should be well 
suited for tise on small airports which 
will acquire pilot training as a result 
of the recent ruling forbidding student 
instruction in any larger airports used as 
airline terminals. 

Powered with a 125 hp. radial engine, 
the Howard trainer cruises at 108 m.p.h. 
and has a maximum speed of 118 m.p.h. 
It climbs 800 ft. the first minute, reach- 
ing 5,000 ft. in 94 min. with the serv- 
ice ceiling 13,500 ft. With an empty 
weight of 1,350 lb., the new trainer 
carries a useful load of 607 Ib., includ- 
ing fuel for more than 34 hr. of flight, 
which gives it a cruising range of 365 
miles. 

Many features have been designed 
Into the ship with an eye kept for both 
ease of maintenance and efficient per- 
formance. One of these is the fact that 
the wing tips, widely known as the vul- 
nerable part of a ship, especially when 
used for instruction, are replaceable. In 
the line of safety features, the engine 
accessory compartment and the entire 
cockpit are metalclad, and the fuselage 
aft of the cockpit is of chrome molyb- 
denum tubing, fabric-covered. Visi- 
bility for the pilot and the student from 
either side of the tandem seat has been 
kept in mind and, in the case of an 
accident, a rigid “turnover” section has 
been built between the two seats, de- 
signed to support 44 times the full 
weight of the ship. The action of the 
hydraulic brakes on the landing gear, 
which is of the fixed type with 94 ft. 
tread, and equipped with spring hy- 
draulic shock absorbers, has also been 





The Howard Trainer 


designed with safety the predominant 
feature. The tail wheel is steerable 
from the pedals in the cockpits tu pre- 
vent ground looping when landing, and 
also for better control when taxiing. 
Wings, fins, and stabilizer are of the 
same plastic construction used for the 
past five years in Howard airplanes. 


Specifications 
PERFORMANCE 
Maximum speed .......... 118 M.P.H 
Cruising speed (75% a" 108 M.P.H 
Landing speed ...... 50 M.P.H 
Cruising range . 365 Mi. 
Endurance (75% Hp. ee 3p Hr. 
Climb Ist min. after take-off 800 Ft. 
Climb to 5,000 Ft.......... 91/4 Min. 
WOW TOR ON occ. 5 Se cee 650 Ft. 
Service ceiling ........... 13,500 Ft. 
AREAS 
ER erin meet 179.50 Sq.Ft. 
Sees 20.20 Sq.Ft. 
Stabilizer ...... 10.70 Sq.Ft. 
Ce Oe 11.90 Sq.Ft. 
ei EE ee 6.71 Sq.Ft. 
MONET sco cic. ivr dn sealanemian 9.20 Sq.Ft. 
WEIGHTS 
ee 1957 Lb.* 
Empty 1350 Lb. 
Useful 607 Lb. 
*Designed for 2,000 Ib. maximum gross weight. 
GENERAL 
Engine—125 H.P. radial Warner Scarab— 


Series 50 
(Stressed for 165 H.P.) 
Prope!ler—wood 
Ignition—dual 
Wings—plywood covered 
Shock absorbers—springdraulic 
Landing gear—fixed 
Brakes—hydraulic 
Tires—8.00 x 5 
Weights guaranteed within 3%. Performance is 
corrected to standard conditions and guaranteed 
within 3%. 
INSTRUMENTS 
Front & Rear Cockpit 
Airspeed Indicator 
Compass 
Altimeter 
Oil pressure gauge 
Tachometer 
Oil temperature gauge 





Both front and rear cockpits are sup- 
plied with instrument panels carrying 
air speed indicator, compass, altimeter, 
oil pressure gage, tachometer, and oil 
temperature gage. Specifications for 


the ship are shown in the accompanying 
table, which also includes pertinent data 
on performance. 
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_ DIVISION OF 


o¥ 
AIRCRAFT CORPORA™ 


FOR NATIONAL DEFENSE 


To each successive group of cadets reporting at Army and Navy training 
centers, Hamilton Standard Propellers quickly become a familiar sight. From 
their early days on basic trainers to the time when they emerge as pilots 
of mighty four-engined bombers, a large part of their flying life is spent be- 
hind the flashing blades designed and manufactured by Hamilton Standard. 

For the great fleets of airplanes now being built for national defense, 
large quantities of propellers are needed. Hamilton Standard is making 
them by the thousands...and making them faster than ever before in history. 


ONE OF THE THREE DIVISIONS OF 
UNITED AIRCRAFT CORPORATION ¢ EAST HARTFORD, CONNECTICUT 













P, UP, UP go the speeds of America’s 
military airplanes . . . and this Vought- 


Sikorsky fighter is being hailed as the fastest of 
them all. Equipped with a Double Wasp air- 
cooled engine, the most powerful ever installed 
in a fighter, this sleek airplane possesses an un- 
usually low drag coefficient. Its resultant tremen- 
dous speed is combined with long range, and the 
ability to land safely on the limited area of an 


aircraft carrier’s deck. It was designed and built 





for the United States Navy, and points the way 
for new achievements by this class of aircraft, 

While designers, draftsmen and engineers 
were creating this airplane, production has been 
going swiftly ahead on quantity orders for 
Vought-Sikorskys of other types. This example 
of simultaneous development and production is 
typical of the methods that have made Vought- 
Sikorsky famous in the Navy for over twenty- 


three years. 


VOUGHT-SIKORSKY AIRCRAFT 


STRATFORD, CONNECTICUT 








ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Inflation and Profits 


By Selig Altschul 


S a result of an indicated increase 

in the national debt limit, the spectre 
of inflation has reappeared and has 
had a psychological effect upon all 
security values. 

The aviation industry does not live 
in a world of its own and could hardly 
insulate itself from any of the adverse 
effects of a broad inflationary wave 
flowing across our national economy. 
For this reason, it is important to de- 
termine whether or not the latent forces 
of inflation are to be unleashed. 

Authoritative opinion is of the view 
that no inflationary price rise will be 
precipitated in the near future. The 
surplus of many commodities, prevail- 
ing excess productive capacities and, 
more importantly, the broad powers of 
the government, are all factors that 
promise to check any unbridled price 
advances. 

Never before has the government in- 
terposed such powerful obstacles in the 
way of price advances as it is doing 
today. The National Defense Advisory 
Commission is exerting strong moral 
pressure to prevent higher prices. The 
Department of Justice has consistently 
shown its readiness to proceed legally 
against any industry under the anti- 
trust laws, if provoked to do so. Broad 
financial powers can be exercised by 
the Federal Reserve Board and the 
Treasury to stem any inflationary trend. 
While the government thus far has no 
legal powers to fix prices, a leading 
economist, Dr. Marcus Nadler, recently 
stated that should a sharp increase in 
prices develop, “the government will 
seek and obtain the power to control 
commodity prices.” 

The whole problem of priorities with 
which the aviation industry is now be- 
coming so familiar, is but one phase 


in our increasingly controlled economy. - 


The establishment of a Priorities Board 
can do much to avoid competitive bid- 
ding causing spiralling increases in 
prices, if clothed with the proper au- 
thority. 

It is the level of industrial activity 
and prevailing profit margins that 
should be the prime concern of the 
aviation and other industries, and not 
vague fears of future price inflation. 

The proposed increase in the debt 
limit is being sought primarily to ob- 
tain further substantial appropriations 
for national defense. The chief bene- 
ficiary of expanded defense activity un- 
doubtedly will be the aircraft manu- 


AVIATION, December, 1940 


facturing industry. President Roose- 
velt has indicated that he will ask Con- 
gress for two billion dollars to finance 
a new aircraft program. Such Con- 
gressional approval will bring all de- 
fense appropriations and contract allo- 
cations close to the twenty billion dollar 
mark. Prospective further demands in- 
dicate that this total may yet go higher. 

This new program promises to have 
all sorts of repercussions. Plans are on 
hand for government construction of 
numerous aircraft assembly plants. It 
is believed that these plants will as- 
semble parts and fuselages produced 
both by the aviation and automobile in- 
dustries. Further plans provide for the 
utilization of the large amount of auto- 
motive plants left idle by a number of 
manufacturers who have withdrawn 
from automobile production. 

Enlarged plant facilities on all fronts 
are envisioned to handle an augmented 
program calling for 32,000 additional 
planes. Of this total, 20,000 would be 
for the United States and the balance 
for the British. This British order is 
important for more reasons than one. 
The forthcoming program will, for 
example, stress standardization thus 
facilitating mass production of planes. 

It is becoming increasingly evident 
that it is this foreign business that 
will produce the worth-while profits for 
the aircraft builders. This is strik- 
ingly illustrated in the results of op- 
erations recently reported by the Doug- 
las Aircraft Co. For the nine months 
to Aug. 31, 1940, the company reported 
a net profit of $7,288,335 or $12.15 per 
share on total sales of $45,430,275. Of 
this total, however, about $6,125,000 
represented sales to the U.S. Govern- 
ment on which profits, after adminis- 
trative expenses, amounted to $38,614 
or less than 1 percent. It appears, 
therefore, that sales of more than $39,- 
000,000 to foreign governments pro- 
duced a net profit margin of 18 per- 
cent after taxes. 

Once again it proves the conten- 
tion that as long as foreign business 
continues, the aircraft companies should 
do well providing of course they can 
make deliveries in reasonable volume. 

The resolution introduced by Sena- 
tor King to modify the Johnson and 
Neutrality Acts to enable Great Britain 
to purchase farm products on credit, 
may be more significant than the avia- 


‘tion industry would like to believe. 


Obviously, the English cannot continue 


to pay indefinitely in cash for the sub- 
stantial purchases being made in this 
country and elsewhere. The granting 
of credit, no matter what the pretext, 
can have some serious implications. It 
is conceivable that once a policy of 
credit was initiated, it is possible that 
the trend could continue to the extent 
where the United States Government 
would for all practical purposes place 
the British orders. In such a contin- 
gency, the foreign market, again for 
all practical purposes, would cease to 
exist and the aircraft builders would 
be dependent on one customer—the 
United States Government. 

The provisions surrounding a gov- 
ernment award to one of the major air- 
craft builders is typical of what the 
industry may expect under such cir- 
cumstances. On this contract the com- 
pany is limited to a fixed fee of 7 
percent, subject to final adjustments 
and before income taxes. No guaran- 
tee, however, is given that the com- 
pany will earn such amount. 

In any event, it appears fairly cer- 
tain that a high level of activity will 
prevail in the aircraft industry for the 
immediate years ahead. Profit margins, 
on the other hand, will be determined 
by the allocation of foreign and domes- 
tic orders. 

It is also likely that our rearmament 
program will bring in its wake heavier 
taxes, a broadening of the powers of 
the government over business as _ well 
as an increase in wages. 

It is but a natural expectancy to an- 
ticipate a trend of increasing corporate 
taxes in the future. The type and form 
of taxation ultimately to be adopted, 
however, will have varying effects on 
the aviation and other industries. There 
is a good possibility that the recently 
enacted 24 percent normal corporate 
tax may be further increased. Informed 
sources further state that a new tax bill 
replacing the recent excess profits tax 
with a levy based on average net re- 
turn on capital would hit the high-rate- 
of-earnings companies particularly hard. 
The aircraft industry would be ad- 
versely affected unless exempted 
through some qualifications. 

In this connection, it is noteworthy 
to refer to a recent report issued by 
the Federal Trade Commission based 
on the combined results of operations 
of nine leading aircraft companies. It 
was found that for the year 1939, com- 
bined net income before deduction of 
interest on long-term borrowings and 
income taxes, on total capital of $131,- 
827,219, was $45,405,826, or a rate of 
return of 34.4 percent on the average 
of such total employed capital. The 
rate of return on the average capital 
employed of $112,375,309 during 1938 
was 24.2 percent. It is of further in- 

(Turn to page 142) 

























































Designing Loading Charts 


For Speeding Aircraft Subcontracting Work 


By C. W. S. Parsons M.E., Consultant 


(Repidly mounting demands on aircraft parts 
makers call for a closer control of machine 
loading. Buyers in aircraft factories must 
know where parts orders can be placed with 
assurance that delivery dates will be mef. In 
this second of a series of three articles Mr. 
Parsons tells of means being used by some of 
the parts makers for charting their loads.) 


HAT the aircraft parts makers 

have to sell are man-hours or 
machine-hours. What the aircraft com- 
panies want to buy are man-hours or 
machine-hours, put in on the produc- 
tion of airplane parts. 

How many hours can a given shop 
deliver day in and day out, from given 
equipment? What assurance is there 
that that shop is accepting only work 
it can deliver according to schedule? 
What assurance has the shop that if it 
only takes work it can finish according 
to schedule the aircraft factories will 
keep it continuously busy? 

Some of the parts makers are answer- 
ing these questions with the help of 
loading charts. In a previous article 
we have shown a typical loading chart, 
showing engine lathe capacity only. By 
reference to Figure I, it is obvious how 
the capacity of a variety of machines, 
and of bench work, can be shown on a 
single chart. For each major type of 
operation such as turning, milling, drill- 
ing, bench work etc., sub-divided ac- 
cording to practical groupings of equip- 
ment, there is a separate charting of 
load. This load, taken from the origi- 
nal estimator’s breakdown of the time 
on each operation necessary to do the 
work, and corrected to a net figure com- 
parable with the charted capacity, is 
plotted according to the calendar days 
on which the time must be put in so 
as to meet the delivery schedule. 

Since the vertical scale of the chart 
is a measure of man-hours or machine- 
hours per day, the load appears as an 
area whose top boundary is a broken 
line defining the number of man-hours 
or machine-hours the shop has so far 
agreed to put in on each working day. 

The area above the load and below 
the capacity line represents unfilled 
capacity. Therefore for any given day 
the shop and factory both know that 
the space between the load line and the 
capacity line, read to scale, shows how 


72 


many man-hours or machine-hours can 
still be contracted for for that day. 

Every week or ten days, in the case 
of machine shops working on a jobbing 
basis, the vendor graphically summar- 
izes his net load, blueprints his chart 
and furnishes the aircraft factory buy- 
ers with copies. 

The net result: “It gives you a picture 
of your own shop which you would not 
otherwise have, showing your obliga- 
tions for work taken into the plant,” 
according to John Madill, of Madill, 
Inc. As Bill Partridge, his estimator, 
puts it, “I think the big value of the 
loading chart is that it makes the other 
fellow—at the factory— know what we 
know.” 

E. R. Chilcott, of Technical Products 
Co., Inc., expresses it, “I don’t see how 
you can get along without a loading 
chart of some kind if you expect to 
carry your share of the big load to 
come and keep holding to scheduled 
deliveries.” 

The reaction of S. W. Gilfillan of 
Gilfillan Bros. Inc., is, “Our men are 
really using the charts and can’t do with- 
out them. They are serving as a means 
of self-education.” 


With that kind of foundation laid for 
cooperation it would be hard to believe 
that the aircraft factory buyers would 
fail to keep orders flowing with reason- 
able regularity to the outside production 
shops. 

Setting up the loading chart can best 
be done by an engineer familiar with 
the needs of the aircraft industry. Time 
is undoubtedly of the essence of every 
aircraft function to-day. The buyers 
do not want to fool around with inter- 
preting half a dozen kinds of charts 
when one design will tell the story. Key 
men in machine shops can’t spare time 
from the work they are already doing, 
and usually have not had much, if any, 
experience in setting up loading charts. 
There is every reason to want the 
charting function, including whatever 
handling there is of shop data such as 
time records, purchase orders, shop 
packing lists, aircraft company ship- 
pers, etc., to be designed so that there 
will be no interference with regular 
office routine. 

Under proper supervision someone in 
the organization may be trained in a 
very few weeks to handle the charting 
in a few hours a day in the average 
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This chart shows how the capacity of a variety of machines and of bench work can be 


shown on a single chart. 
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For organizing the estimated times of operations by due dates, a work sheet like this is drawn up. 


shop. The job of picking up the initial 
load of all orders on hand serves as an 
excellent opportunity to lead the em- 
bryo chartsman step by step through 
the learning process. Thoroughness of 
execution and neatness in drawing and 
lettering the charts themselves are 
necessary and should be insisted upon. 
But there is no reason why the work 
cannot be done by someone still coming 
up in the organization who may need 
special instruction at the start. 

Thus practical considerations point to 
the desirability of depending upon an 


engineer to train someone and to see. 


that the tie-in with existing shop-office 
procedure is handled smoothly. 

In getting ready to make up loading 
charts one of the first things to do is 
to make up a list of machine-tools by 
operation groups, and to find out the 
number of hours per day this equipment 
can be run. Outside of determining 
immediately the layout of the loading 
chart to provide space according to the 
various operation capacities, this in- 
formation in effect builds the picture of 
the shop as it is or will be. 

If the shop is running on a job oper- 
ation basis, past experience has led to 
building up the equipment to satisfy 
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approximately the demand for perform- 
ing certain operations characteristic of 
aircraft parts. The range of these 
operations has in effect determined the 
range of the equipment which for the 
most part is more or less universal in 
purpose. 

Therefore, for a job shop it is usually 
satisfactory to divide the operations to 
be charted into major groups, such as 
turning, milling, - drilling, and bench. 
Then according to the particular shop, 
the groups are further sub-divided into 
engine lathes, turret lathes, automatic 
screw machines, etc. 

Certain machines, because of siete 
ity of purpose or operation, are thrown 
in with the main groupings, particularly 
when they are not regularly used. For 
instance, a thread mill with the engine 
lathes. A shaper, used for facing cast- 
ing bases, with the milling machines. 
A hone with the drill presses. A cut- 
off saw with the bench. Unless they 
are used considerably they are not 
rated better than a fraction of a ma- 
chine in capacity. But if any such 
equipment is used steadily it should be 
rated at full capacity, and if there are 
enough units, separated into a special 
group. 


Obviously in the case of shops doing 
business as manufacturers, and not as 
job shops, the procedure is somewhat 
different. In the case of the job shop 
each group of machines might be looked 
upon as a reservoir of machine hours 
into which to pour a conglomeration of 
bar stock, tubing, castings, forgings, 
etc. If any group shows on the chart 
over a period of time to be overloaded 
or underloaded, some attempt is made 
to adjust the type or range of jobs com- 
ing in, to balance up machine opera- 
tions, before purchase of new machines 
is considered. 

But with the manufacturer there is 
a different approach. A more definite 
program is mapped out in advance, ty- 
ing together the need of the aircraft 
factory and the shop’s ability or equip- 
ment to meet it. Contracts for specific 
lines of parts, to be made over a period 
of many months, are negotiated. The 
man of machine-hours involved are 
analyzed in detail and the projected 
load charted on a calendar basis to 
determine what equipment must be made 
available, and purchased if necessary. 
From this it follows that the machine- 
tools may include more special-purpose 

(Turn to page 132) 
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Research is an important factor. In the research 
lab is the necessary equipment to test new 
developments, beth in design and materials. 





Dies for presses are first formed in plaster, then zinc and lead. 800 ton presses are used to form various aluminum alloy sections. 


Boats built in the Navy Bay are built in steel jigs at the left. Sub-assemblies and small parts are in the right 
center, and the finished ship at the far left is taken out through the large doors onto a cement ramp. 
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The Glenn L. Martin Company's photographic reproduction process In the anodizing room the anodizing baths are at the right with 
mounts the drawings on the right and the camera at the left. overhead cranes to lift the materials in metal baskets. 








Line of Warner & Swasey screw machines in the machine shop. 
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Looking down the final step in the French Bomber production line. 
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PROVED By 7000 Hours’ Service 


Stainless manifolds now standard 
equipment on many famous ships 


OW, added to the inherent ad- 
° vantages of U-S-S Stainless 
Steel for exhaust manifold systems, is 
another fact which cannot be over- 
looked. Stainless manifolds have suc- 
cessfully passed the most rigorous tests 
of all—actual service tests of 5000 to 
7000 hours’ flying time. 
. A brief summary of the properties 
of U-S-S Stainless Steel shows why 
it is the logical material for aircraft 
manifold systems — why stainless is 
today the most widely accepted con- 
struction employed both in civil trans- 
port andin U.S. Army and Navy ships. 


1. It has a high ultimate strength, even at 


prolonged temperatures from 1000 to 


1600°F. 


2. It stubbornly resists corrosion—remains 
unaffected by either atmospheric expo- 
sure or the corrosive products of modern 
“doped” fuels. 


3. It minimizes oxidation scale, through- 
out the entire temperature range. 


4. It effectively resists abrasion at points 
of metal-to-metal contact. 


5. It has excellent qualities for deep-draw- 
ing, bending, welding—can be fabricated 
easily, speedily, and efficiently. 


These advantages make the stain- 
less manifold the safest, most efficient, 
most all-round economical construc- 
tion ever developed for aircraft service. 
Write today for complete information. 


STAINLESS MANIFOLDS are easy 
to fabricate. Here is how one 
prominent aircraft producer does it. 
Flat sheets of U-S-S Stainless Steel 
are here deep drawn to form half- 
sections. The half-sections are later 
welded together to form the com- 
plete manifold. Proper design as- 
sures adequate metal thickness at 
all points. The stabilized material, 
which is not subject to intergranu- 
lar corrosion, is used in this con- 
struction. 

Civil transports and fighting ships 
alike are now equipped with mani- 
folding systems of U-S-S Stainless, 
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AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 


CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
STEEL COMPANY, San Francisco 


COLUMBIA 


NATIONAL TUBE COMPANY, Pittsburgh 


United States Steel Export Company, New York 
Scully Steel Products Company, Chicago, Warehouse Distributors 
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IN THE FINEST LIGHT PLANES IN AVIATION HISTORY 





THE STARS OF THE SKYWAYS 


Economical, dependable engines of 50, 55, 65 and 75 horse- 
power—direct drive or geared. Four-cylinder, horizontally 
opposed and air-cooled. Single or dual magneto ignition. 


FREE LITERATURE: A new illustrated catalog on 
Lycoming light-plane engines may be obtained from all 
Aeronca, Funk, Luscombe, Pi Cub, Porterfield and Tay- 
lorcraft dealers. Or write Dept. A1240, Lycoming Division, 
Aviation Manufacturing Corporation, Williamsport, Penn- 
sylvania, U. S. A Cable address: Aviatcor. 


Contractors to the U. S. Army and Navy 


Taz hi gher order of performance and lower operating costs 
of ‘‘power by Lycoming”’ are available to you in every leading 
make of light plane. This superiority . . . proved throughout the 
Civilian Pilot Training Program . . . is engineered and designed 
into Lycoming light-plane engines with the same skill and pre- 
cision responsible for the famous Lycoming radials, chosen by the 
government to power Army and Navy trainers. ‘‘Go Lycoming”’ 
in whichever light plane you buy or fly . . . for added economy, 
for extra smoothness and for proved dependability. 


YOU CAN RELY ON 


LYCOMING 
@ engin’ 


FOR MILITARY AND CIVILIAN TRAINERS * FOR PRIVATE AND COMMERCIAL PLANES 
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The landing gear of the Beechcraft Model 18 is 
designed so that in retracting the whole assembly 
swings back into the nacelle on hinges. “A” 
is the “scissors” to restrain the torque of the 
wheel and is attached at the top and bottom by 
through-bolits. “B” is the hydraulic line to the 
brake. At point “C” through-bolts attach the 
oleo strut to welded steel tube side brace struts. 
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The flaps of the Bell Airacuda two-engined bomber are con- 
trolled by the electrically operated controls “A” which are 
also emergency manual controls. On the landing gear “B” 
is the torque “scissors” while at “C” the length of stroke of 
the main oleo strut is 9 inches. The steel used in the struts 
(at “D”) is X-4130 and the strut is designed to take a load of 
14908 Ib. side, 14850 lb. drag and 51540 lb. vertical. “E” 
is the outlet for the air passing through the engine coolant 
radiators and “F” for the oil cooling radiators. 
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The landing gear of the Grumman fighter 
is attached to the fuselage at points “A” 

and “E”. When being retracted point 
oowg alt i\y y € “B” swings inward and around the hinge 
oS aN aN iN point directly below so that the wheel 
= : : \ moves upward into the well in the fire- 
wall and flush with the outside of the 
ship. “C” is the oleo strut and “D” is a 
section of the engine mount which is built 
around the retracting mechanism. 
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The hinge flaps on a Lockheed transport of an early design 


\N are of Aluminum Alloy sheet reinforced with one longi- 
Mee tudinal and nine transverse stiffiners. The arms “A” and 
> the other two like them control the flaps through a torque 


tube in the main wing structure. 
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The 150 horsepower Menasco engine is installed in the Ryan S-T-A Special 
at four points, two of which are indicated by “A.” These are 

tion damping mountings the center section of which are attached to the 
engine mount “B”. “C” is the structure supporting the oil tank. 
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Radial Deflection, Inches 


Fig. 1. Comparative load deflection curves for high and low 
pressure tires. 
A. Tire—-streamline—10 ply—size 45” 
O. dia. 43.80” sect. width 14.40” 
Rated max. static load 9200 lb. 
Infl. pres. at max. stat. load 46 Ib. 
Max. avail. radial deflect. 7.60 in. 
Approx. collaps. load 31300 lb. 
Max. energy absorbing capacity 9060 ft.-lb. 
B. Tire—stceamline—8 ply—size 45” 
©. dia. 43.90 sect. width 14.40 
Rated max. stat. load 8100 lb. 
Infl. pressure at static load 42 Ib. p.s.i. 
Max. available radial deflect. 7.75 in. 
Approx. collapsing load 25800 Ib. 
Max. energy absorb. capacity 6630 ft.-lb. 
C. Tire—low pressure 6 ply 
O. dia. 42.40” sect. width 14.60” 
Rated max. static load 7000 Ib. 
Infl. pres. at max. stat. load 28 p.s.i. 
Max. available radial deflect. 10.5 in. 
Approx. collapsing load 20900 lb. 
Max. energy absorb. capacity 8430 ft.-lb. 


Mass, Strut and Tire Deflection, inches 


Mass Velocity, Ft. per Sec. and Acceleration—"6" 
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By Walter A. Semion Hughes Aircraft Company 


HE design of the airplane landing gear shock absorbing 

system presents several closely related problems every 
one of which should require a separate study. So far as 
large military and commercial aircraft is concerned the 
present trend is definitely in favor of oleo-pneumatic or 
pneudraulic shock absorbers because of their smooth action, 
adjustability, durability, and relatively light weight. Rub- 
ber as well as steel springs have intrinsic characteristics 
which are difficult to control. The air spring, in this 
respect, has marked superiority on landing as well as on 
taxiing since its dynamic rate of oscillation can be con- 
trolled by changing the pressure in the air chamber of 
the strut. 


The Landing Gear and the Shock Absorber 


The shock absorbing system of the airplane consists 
essentially of a pneumatic tire and a shock absorbing strut 
fixed in their relative positions by the geometry of the 
landing gear structure. The design requirements of the 
system depend upon design criteria of the landing gear to 
such an extent that it is no longer possible to supply stand- 
ard shock absorbing units for two aircraft of the same gross 
weight but of different landing gear design. 

The type of airplane, the design load factors, the geom- 
etry of the landing gear and retracting mechanism, and 
the stresses in different members under various loading 
conditions will affect the design requirements, although the 
gross weight of the airplane, the position of the wheel and 
of the shock absorber with respect to the center of mass 
will have the decisive part in the design criteria. 

There are different types of the landing gear structures in 
use, although they can be generally subdivided into the fol- 
lowing three classes: framework, semi-cantilever and canti- 
lever. Each one imposes its own requirements upon the 
design of the shock absorbing system. In some frame 
installations the pneudraulic strut will serve as a pin ended 


Fig. 2. Typical performance curves for pneudraulic strut and 
pneumatic tire combination obtained from drop test records. (left) 
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Fig. 3. Pneudraulic strut and main landing gear efficiency 
diagrams. 
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ABSORBING SYSTEMS 


short column; other frame installations and semi-cantilever 
structures will impose on shock struts both compression 
and bending; while in pure cantilever and some semi- 
cantilever installations the shock strut is required to take 
compression, bending and torsion. Heavier walls are 
required to take bending besides column stress, while special 
provisions such as sliding spline, torque tube or “scissors” 
would be necessary to take torsion. 


The Shock Absorbing Qualities of a Tire 


The principal functions of the airplane tire are to sup- 
port the weight of the airplane and to cushion this weight 
over the irregularities of the landing field. The airplane 
tire represents an air inflated cushion enclosed within a 
rubberized fabric casing and mounted on a wheel. The 
inherent stiffness of the airplane tire walls when compared 
to that of an automobile tire of the same size is very low, 
therefore it is possible to determine fairly accurately the 
shock absorbing qualities of a given tire from the data on 
air capacity, which depends upon the tire size and the 
inflation pressure. The independent variables of the tire 
size are: outside diameter, the width or the diameter of 
cross-section, and the form ratio, i.e. the ratio of the outside 
diameter to the diameter of cross-section. The radial deflec- 
tion of the tire subjected to increasing loads and the ellip- 
tically shaped area of contact formed during the deflection 
against a hard flat surface are of prime importance in 
determining the tire loading capacity. 

Since the principal function of the tire is not the dissi- 


Maximum Deceleration —"G" Units 
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Fig. 4. Vertical drop test acceleration records obtained simul- 
taneously with several recording accelerometers. 
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DC-4 Main landing gear. 
Strut in fully extended 
position. 


pation of the energy, but the cushioning of the airplane 
weight, the tire should possess moderate deflection due to 
impact, ample clearance between the wheel rim and the 
ground when rolling over fairly large obstacles and a cer- 
tain consonance with the elastic properties of the pneu- 
draulic shock absorber. The last quality is essential due to 
the fact that on landing and during rough taxiing the tire 
deflection supersedes that of the properly inflated oleo strut 
and on subsequent rebound the tire should be able to give 
part of its stored energy to the strut before the latter 
reaches its maximum stroke, so that no excessive bouncing 
would occur. (During the working stroke, when the air- 
plane mass is deflecting downward, damping in the tire 
tends to decrease this downward motion. On recoil stroke, 
when the tire tends to return to its original shape the mass 
of the airplane is moving upward and the damping in the 
tire again tends to minimize this upward motion.) 

The load absorption curves obtained from the static 
tests indicate low energy dissipating quality of the tire 
which generally varies from 9% for high pressure tires to 
12% for low pressure tires. The dynamic tests indicate a 
somewhat higher although not appreciable energy dissipat- 
ing capacities. For the purposes of the shock absorber 
design it is conservative to assume that a given tire will be 
able to dissipate 10% of its stored energy. 

The development of large aircraft with high wing load- 
ings and high stalling speeds imposes new demands upon 
the design of wheels and tires. From the airplane design- 
er’s standpoint the properly selected tire should be of 
medium pressure type (40-50 p.s.i.) with the smallest 
possible diameter. A larger size tire than necessary does 
not help materially in dissipating energy on landing; this 
can be done much more efficiently by the use of the proper 
shock absorbing strut. 


Pneudraulic Strut 


The functioning of the landing gear shock absorbing 
strut is similar in principle to the hydro-pneumatic recoil 
system used on heavy guns and on catapults. Its primary 
purpose being the absorption and the dissipation of kinetic 
energy on landing and on taxiing. 

There are a great variety of patented designs of pneu- 
draulic struts now in use, although essentially the device 
consists of two hollow telescopic metal cylinders closely 
fitted and hermetically sealed by meaff$ of suitable packing 
to prevent loss of air or liquid through leakage. The lower 
chamber is filled with a special hydraulic fluid while the 
upper one contains air at high-pressure. (100 to 1,000 
lbs.) The piston type end of the inner cylinder is equipped 

' (Turn to page 136) 











DEFENSE 


Our part of the Defense Program is in full swing 
at Beech Field. Expansions normally requiring 
years of growth will be rushed to completion 
within 90 days. Factory space is being quadrupled, 
as indicated in the aerial photograph above, 
to provide more than a half million square feet of 
working area. Realignment for straight-line flow 
of production, addition of millions of dollars 
worth of manufacturing facilities, and expansion 
of personnel to more than 5,000 trained workers, 
will increase output within six months to ten 
times its past rate. 

Quick completion of the large quantities of 
BEECHCRAFTS ordered for national defense is 
the foremost concern of management and per- 
sonnel alike. The rapid fulfillment of U. S. Army 
Air Corps contracts at present totaling more than 


20 million dollars rightly takes precedence over 
all other considerations. 

During the coming year, a limited quantity of 
commercial BEECHCRAFTS will be manufac- 
tured. Orders will be accepted and delivery dates 
assigned subject to Government approval. Major 
purchased parts are obtainable only after a firm 
order is placed and Government release of the 
parts for that particular order is granted. Deliv- 
eries thus will be somewhat delayed and those who 
wish to obtain commercial aircraft are advised to 
anticipate their needs by several months. 

In the present emergency, we believe our com- 
mercial customers will make allowances for the 
priority of Government requirements and the 
heavy load which we have assumed as our share 
in the Defense Program. 


BEECH AIRCRAFT CORPORATION 
6411 CENTRAL AVENUE . WICHITA, KANSAS, U.S.A. 


* 
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AMERICAN CABLE 


“KORGDLESS” 


(STAINLESS STEEL) 
Aircraft Controls 


@ Army and Navy specifications are ex- 
ceeded by American Cable’s “‘KORoODLESS” con- 
trols. They will not corrode under any conditions 
so far encountered in flying. Indeed, they cannot 
since they are 18/8 stainless steel through and 
through. And they can be fitted with TRU-LOC 
end attachments—the fitting that develops 100 
per cent efficiency. 


@ American Cable engineers pioneered and 
developed preformed rope. This development put 
a stop to dangerous, insecure splicing. It made the 
cable last longer—made it resist bending fatigue 
so successfully that smaller diameter and lighter 
sheaves could be adopted. It made possible the 
100 per cent efficient TRU-LOC fittings. 


@ Available in galvanized, tinned or 
“KORODLESS” (stainless steel) American Cable 
Aircraft Controls have done much to advance the 
safety of flying. They meet every Army or Navy 
specification. Use American Cable controls and 
fittings in your craft. Made by the manufacturers 
who are “Jn Business for Your Safety.” 


‘@ American Chain & Cable Company’s air- 
craft cables are available in both Preformed and 
Non-Preformed—although Government specifica- 
tions no longer include the use of Non-Preformed 
as standard practice. 


AMERICAN CABLE DIVISION 


AMERICAN CHAIN & CABLE COMPANY, Inc. 
WILKES-BARRE, PENNSYLVANIA 


Aircraft Department—230 Park Avenue—New York City 
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The B.M.W. 116 Aircraft Engine 


Designed to fill the need for a medium-powered vee-type 


engine for advanced German training purposes, the B.M.W. 


116 represents a field given serious attention by Germany. 


By Paul H. Wilkinson 


HE B.M.W. 116 aircraft engine pri- 

marily was designed to fill the need 
for a medium-powered vee-type engine 
for advanced training planes in which 
pilots could gain experience before pass- 
ing to first-line fighting planes equipped 
with high-powered vee-type engines. Al- 
though little has been heard about this 
B.M.W. engine it was developed about 
the same time as the Junkers Jumo 210 
which is of the same basic type with 
inverted water-cooled cylinders. The 
German Air Ministry chose the Junkers 
Jumo 210 for training purposes for 
the Luftwaffe and so the B.M.W. 116 
never was placed in production. 

The field of the medium-powered 
vee-type engine is an important one and 
it has been given serious attention in 
Germany and England. Engines with 
power outputs of approximately 600 
hp. are much cheaper to build than 
engines of 1,200 hp. and their fuel and 
lubricating oil consumption is less. They 
give an excellent performance to ad- 
vanced training planes and eliminate 
tying up first-line planes for training 
purposes. Furthermore, they reduce 
danger of crashes as the planes in which 
they are installed can have lighter wing 
loadings and lighter power loadings. 

The B.M.W. 116 engine with its dis- 
placement of 1,267 cu.in. and output of 
600 hp. at 11,800 ft. is in the same cate- 
gory as the Junkers Jumo 210 (1,202 
cu.in. displacement and 545 hp. at 13,750 
ft.) and the Rolls-Royce Kestrel (1,296 
cu.in. and 745 hp. at 14,500 ft.). These 
engines pinch-hit in training planes 
for the more powerful Junkers Jumo 211 
and Mercedes-Benz DB 601 in Ger- 
many, and the Rolls-Royce Merlin in 
England. Here in the United States 
we do not have an engine in this cate- 
gory with which our pilots can obtain 
experience before graduating to the 
Allison. 

In design and construction the 
B.M.W. 116 is a conventional vee-type 
engine with twelve water-cooled cylin- 
ders arranged in two inverted banks 
with an angle of 60 degrees between 
them. Each cylinder block is attached 
to the crankcase with fourteen long 
hold-down studs passing through por- 
tions of the block adjacent to the com- 


bustion chambers in the cylinders. This 
arrangement transmits stresses in the 
cylinder heads direct to the crankcase 
without the need for flanges on the ends 
of the cylinders and short studs and 
nuts. 

Two inlet valves and two exhaust 





Consultant, Diesel Aviation 


valves are provided in each cylinder and 
they are actuated by overhead camshafts 
driven by vertical shafts at the rear of 
the engine. The intake manifolds are 


attached to the inside of the cylinder 
blocks and the exhaust openings are on 
(Turn to page 152) 


~ i 


Three-quarter rear view of B.M.W. 116 aircraft engine showing double air intakes to 
supercharger and mounting of other items of equipment. 





Underneath view of engine showing location of carburetor and intake manifolds. 
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California Flyers gives you the opportunity to answer the call of 
aircraft plants and airlines for more skilled men with a training 
program geared to national defense needs. This training, by 
concentrating on the practical, thorough and proven instruction 
specified by the industry itself, prepares you in this short space 
of time not only for a position, but a career, in aviation. So 
highly approved is California Flyers training, we cannot supply 
the demand for our graduates. 

This intensified instruction places you in Production Mechan- 
ics or Aircraft Drafting in 4 months, Master Mechanics in 12 
months, Aeronautical Engineering in 14 months and Commer- 
cial Piloting in 10 to 24 months. And by thus cutting down the 
time between enrollment and employment, the student not only 
is in a position to support himself in a shorter time, but finds 
that his tuition and living costs are greatly reduced. 


Why is there such a demand for our graduates? 


It is obvious once you have heard the complete story of this famous 


.School. Its founders believe that aviation should be taught in a school 


where the student remains an individual — learning aviation as it 
pertains to his individual ambitions and-qualifications, and by so doing 
preparing im for the responsibilities of leadership. This way the gradu- 
ate is prepared to meet today’s aviation problems and to contribute to 
tomorrow's aviation advancement. This is the way today’s leaders 
learned. Only this way can a training program be built for the industry, 
on industry's specifications. They believe too, that the entire field of 
aeronautics — engineering, mechanics and piloting are all closely inter- 
woven and that a student should train in a school that teaches all of 
these important divisions. Above all, they believe that aviation should 
be taught in an environment of aviation activity, taught where there is 
the greatest number of men actively engaged in aviation. This is why 
California Flyers is located in the heart of the world’s aviation capital 
on the world’s busiest test field. 
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Defense 


If this is the kind of school that you would 
like . . . friendly, modern and thorough; if it is 
action you want, write today for further informa- 
tion about this training, geared to national de- 
fense needs. California Flyers’ new, 64-page cata- 
log, just off the press, tells today’s story of avia- 
tion at work, complete details of the training 
courses and how easily and quickly you can be- 
come a California Flyers man, doing your share 
for national defense. 


Approved by the Civil Aeronautics Authority of the United States 
Government for Flight and Ground and Master Mechanics Courses 


CALIFORNIA FLYERS.INC. 








Spewmeepmvt OF AERONAUTICS 





LEARN ABOUT THIS COMPLETE RANGE 
OF PRACTICAL CAREER COURSES 


CALIFORNIA FLYERS, INC., School of Aeronautics, Dept. AV-12. 
Los Angeles Municipal Airport, Inglewood, California 

Please send me your catalog and complete information on training, 
tuition, living diti and employ opportunities. I am over 16 
and interested in the subjects, checked: 











Ae tical Engineering 0) Airline Piloting O 
Production Mechanics (Aircraft sheet metal) (] Aircraft Drafting 0] 
Instrument and Radio Beam Flying J Master Mechanics (1) 
Instrument Technician 2 
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oLLEY Aircraft Carburetors have flown 
H approximately a million and a half 
hours . . . equivalent to six hundred and 
thirty round trips to the moon, at an aver- 
age speed of two hundred miles an hour. 
Day and night, winter and summer, year 
in and year out, Holley Aircraft Carbu- 
retors are winging their way over land and 


sea... on the world’s leading transport 


and military aircraft. 

Thirty-five years of highly specialized 
carburetor experience give Holley engi- 
neers a knowledge of aircraft carburetor 
requirements unsurpassed in the aircraft 
industry. 

This valuable background of experi- 
ence is available to all who are seeking 


maximum carburetor performance. 


HOLLEY CARBURETOR COMPANY - AIRCRAFT DIVISION + DETROIT, MICHIGAN 


HOLLEN - 


AIRCRAFT CARBURETORS 
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Test Pilot Gordon 
will now report... 


And production will start all over again on several 
thousand dollars’ worth of airplane. But this time, 
there will be no skimping on control system bearings. 


Unusual, you say, for a ship to fail on the test-hop 
because of poor-quality ball bearings in flying controls? 
it has happened. But it’s a hard way to learn a simple 
lesson. Why not learn it this way: ' 


If you’re in Purchasing, check prices and you'll find 
that Fafnir Ball Bearings represent only a tiny fraction 
of the cost of the ship whose performance they insure. 


If you’re in Production, read* about more than a 
hundred Fafnir inspections that show you why these 
bearings slip into place without “grief’’; why their 
close tolerances are uniform, their fit dependable. 


If you’re in Engineering, study* the capacity/weight 
ratio of Fafnir Aircraft Ball Bearings, their low unit 
loading, their accuracy of ball-and-race contact, and 
do as increasing numbers of aircraft engineers are 
doing—letter “Fafnir’ right on your sketches. 


Then, on the test-hop or the ship’s five thousandth 
hour, you'll find flying controls tuned. to hair-trigger 
sensitivity, completely responsive, yet completely fric- 
tion-free. The Fafnir Bearing Company, Aircraft 


_ Division, New Britain, Conn. 


*Fafnir manufacturing standards, inspections, and design ad- 
vantages are fully covered in Fafnir literature. And there’s a 
Fafnir Aircraft Engineer whose ten years’ experience in this field 
can help you adapt “the most complete line in America” to your 
own specific needs. Write for special Aircraft Bearing Catalog. 


-FAFNIR 


Ball Bearings 


FOR AIRCRAFT ENGINES AND CONTROLS 
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BUYER'S LOG BOOK 


What's New in Accessories, Materials, Supplies, and Equipment 





Adaptability of hydraulic to aircraft accessory actuation is well illustrated 
by introduction of the Pesco piston pump, Model 442 by the Pump Engineer- 
ing Service Corp., of Cleveland, Ohio. This new Pesco unit may be used 
as either a pump or a hydraulic motor. As a motor it will actuate mechan- 
isms just as an electric motor would. Rotation as a motor can be in either 
direction through controlling flow of the hydraulic fluid. High pressure and 
efficiency can be maintained at any speed from as low as 50 r.p.m. up to 
4,000 r.p.m. The overall efficiency as a motor is said to be in excess of 
80 per cent, and the unit gives a 5 hp. output, or approximately 1 hp. per 
8 lb. The Model 442 Pesco pump is a very compact seven cylinder unit 
employing the well established “Waterbury” principle. It is capable of 
developing 1,500 lb. per sq.in. continuous duty pressure, or more than 2,000 
Ib. per sq.in. pressure intermittently. Continuous duty operating speed is 
up to 3,500 r.p.m. and intermittent speed up to 4,000 r.p.m.—AvIATION, 
December, 1940. 


Developed for testing aircraft generators, vacuum pumps, hydraulic pumps, 
alternators, etc., the Aero test stand offered by U.S. Electrical Motors, Inc., 
Los Angeles, is of 15 hp. capacity and has a speed range of 1,900 to 13,000 
r.p.m. Use of the test stand will determine whether generators will carry 
the rated load through normal operating speeds, and whether the clutch will 
remain engaged throughout the normal engine operating speed and disengage 
at a predetermined speed. Positive speed changing may be affected to 1 r.p.m. 
through the vari-couple drive from a constant electric motor. A positively 
driven magneto generator and calibrate speed indicator accurately show the 
output r.p.m. of the test stand—AviaTion, December, 1940. 


Eight distinct new advantages are claimed for the Veeco drafting machine 
offered by the V. & E. Engineering Co., Pasadena, Calif. Of special interest 
is the combination automatic and manual indexing feature. Other advan- 
tages listed include a positive band-tightening device, smooth elbow brake, 
flexibility, full circle baseline setting, central skid button, positive scale holder, 
and large protractor for easy reading—AviaTion, December, 1940. 


Each new development in the field of blueprinting, whiteprinting, or drawing 
reproduction finds a ready response in the aviation engineering departments 
which are probably the world’s leading producers of square yards of engi- 
neering drawings by a wide margin. So there will doubtless be much interest 
shown in the new Ozalid Model “F” medium price fast printing whiteprint 
machine introduced by the Ozalid Corp., Johnson City, N. Y. In the Ozalid 
Model “F” the printer and dry-developer are combined in one compact unit 
easily installed in any drafting room. Although it comprises all the facilities 
needed to reproduce dry-developed Ozalid whiteprints in less than 2 min., 
the machine requires less than 14 sq.ft. of floor space and is claimed to use 
less than one-half the electrical energy of earlier printers of equal capacity.— 
Aviation, December, 1940. 


A considerable number of the newly announced Lindberg Cyclone Produc- 
tion box-type tempering furnaces are already in use in the aircraft industry 
due to the value of this furnace for accurate heat treatment of aluminum 
sheets and castings, tempering of steels, stress relieving of welded structures, 
etc. Standard temperature ranges are-200 to 850 deg. F. and 200 to 1,250 
deg. F. Heating-is-rapid-and uniform due~to’the high velogity aimeslation of 
hot air within the furnace by means of a pressure blower type fan.—AvIATION, 
December, 1940. o% 


A light for locations where no: electric curreht is available,.or where it is 
hazardous to introduce electric extension cards; the storage battery emergency 
lamp introduced by Stewart R. Browne ‘Mfg. Co., Inc., New York, N. Y., 
should prove valuable for many aviation activities, including emergency uses 
around airports, emergency repair work away from airports, and various 
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Storage battery emergency lamp 


Whistler universal die sets 
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uses in connection with aircraft factory work during these days of 24-hr. 
shift work.—Aviation, December, 1940. 


Made in various sizes, universal adjustable die sets which are a great aid 
in reducing time to get into production on sheet metal punching and notching 
operations have been developed by S. B. Whistler & Sons, Inc., of Buffalo, 
N. Y. Once in the possession of the user these adjustable die sets may be 
rearranged as often as the manufacturer desires for various jobs of punching, 
perforating, or notching. One firm recently made a set-up with this equip- 
ment in less than half the time and about one-twentieth of the cost previously 
required by other methods.—AviaTion, December, 1940. 


A new hydraulic selector valve comes from Fleetwings, Inc., Bristol, Pa. 
Designed to operate landing gear retracting systems and other two-direc- 
tional airplane parts requiring intermittent operation, Fleetwings’ B-1-E 
selector valve will operate without seizure from below 40 deg. F. to above 
200 deg. F. Outstanding feature is a centering spring and electric releasing 
mechanism, so arranged that, when the valve has functioned, an electric 
switch, or switches in series, are closed which release the centering spring 
to return the valve to its neutral position where unrestricted flow of the 
circulating fluid is again established. While designed to return to the inactive 
position automatically, the valve can be returned manually without interfering 
with the automatic device, which is a separate unit. The valve is fully 
balanced, requiring a minimum force (3 to 4 lb.) to operate over and above 
the force used in overcoming the centering spring. Care has been used to 
enable easy disassembly and assembly by ordinary mechanics. Weight, com- 
plete with automatic return mechanism, 2.1 lb—Avration, December, 1940. 


With the aircraft industry seeking for large volume production, Tinnerman 
Products, Inc., of Cleveland, Ohio, step forward with their new speed nut 
fastener. While speed nuts have been used on commercial airplanes for some 
time, they are now applicable for cowling, control and instrument assemblies on 
government ships. Molybdenum content is being used for overcoming fatigue 
strain and the tendency toward crystallization—Aviation, December, 1940. 


Throw a flyer and experienced radio man together, mix well, and you get the 
newly formed Air Safety Radio Corp., Armonk, N. Y., producers of a miniature 
portable aircraft and entertainment radio. This receiver is a pocket sized, 2 band 
set, 94 x 44 x 3, and is operated by earphones or speaker. The set can be used 
by students for communication with the local control tower and solves the prob- 
lem of communication with the weather bureau from hotel or other localities. 
Company also manufactures new automatic radio compass operating on static 
free ultra high frequency wave lengths. Aviation, December, 1940. 
(Turn to page 94) 


Hydraulic selector valve 








THEIR LONG PEDIGREES 
ARE STAR-SPANGLED 


The qualities that make winners are not developed 
in a day. The CESSNA T50 TWIN is today’s repre- 
sentative of a long line of winners. For since 1911, 
when aviation was an infant industry, Cessna engi- 
neers have been building ... developing. « . refining 

. . improving. The distinguished predecessors of 
the T50 TWIN won many trophies... many honors 
. .. including the official title of “The World’s Most 
Efficient Airplane’. , . today’s T50 TWIN is adding 
to their laurels. 


CESSNA AIRCRAFT COMPANY 


WICHITA, KANSAS, U.S.A. * Cable Address: CESSCO 
Contractors to the U. S. Army Air Corps and the Royal Canadian Air Force 
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CONTINUOUS 


ena TION OHIO Quality Finish Tubing doesn’t just happen: it is the result of ‘ 
= constant watchfulness through every operation. ; 






Let’s look into this. In the rolling, reeling and sizing operations 
which follow piercing, continued watchfulness is stressed. Alert, 
wholehearted cooperation of OHIO craftsmen is a big factor in main- 
taining OHIO Quality. Important, too, is a high sense of individ- 
ual responsibility. 









As raw tubing comes from the “pickle” bath, where all scale is re- 
moved before cold drawing operations begin, a second inspection 
culls out any tube with surface imperfections that might be covered 
up by cold drawing. Men who make these inspections appreciate 
the importance of their jobs. 

















Nothing short of perfection is ac- 

ceptable in the tubing that goes . . . : 
im 

into the making of aircraft engine In making seamless tubing, machines and methods are important. 

piston pins. For this exacting But it is men who safeguard quality. 

service, OHIO Quality Seamless 

Steel Tubing is widely used. 











to ute Ohio Quality Seamless Tubing. We recommend that you try ik 


Other uses may impose less rigid 
specifications for testing of the 
tubing, but the same care and skill 
that produce piston pin quality 
assure satisfaction with OHIO —Ses or ae 
Quality in any application, She fir \HIio 

monte J SEAMLESS TUBE CO. 
POO Se PU ALITY | 
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Bardco 50 KVA emergency standby generating plant 


Broadening their line to include ‘fully automatic generating plants with 
capacities from 1 kw. to 200 kw., and designating them as the “Master” series, 
the Bardco Manufacturing I Sales Co., Los Angeles, Calif., makes available 
stand-by power units of special interest to aircraft factories, airports, and 
radio communication stations, Features of the Bardco stand-by plants include 
three-second “on the line” starting, a special voltage regulator developed 
by Bardco engineers, extreme compactness, automatic transfer and starting 
switches, special safety controls, etc—AviaTion, December, 1940. 


A machine tool fixture which provides for universal set-ups for drilling, 
milling, and grinding machine is offered by the Wesson Co., Detroit, Mich. 
Known as the Wesson Universal angle plate, this device will help to extend 
the capabilities of existing equipment in many shops, thus helping to speed 
national defense activities where new universal machines may be on order 
but not yet delivered—AviaTion, December, 1940. 


A streamlined filing machine, Type FA-18, has been announced by Grob 
Brothers, Grafton, Wis., builders of die making machinery. Standard throat 
size is 18 in. but 30 in., 36 in., or larger throat machines may be obtained. 
The machine is only 60 in. in overall height, occupies but 23x40 in. of floor 
space, and has no exposed moving parts except where the files are passing 
through the working zone. A variety of types and sizes of files are carried 
in stock and special files are made to order.—AviaTion, December, 1940. 


Lighter and more compact and portable than any previous sound-level instru- 
ment commercially available, a new decibel meter has been developed by 
Walter Mikelson and others of the General Electric Engineering laboratory, 
Schenectady, N. Y. Weighing 19 lb, and having a range of 24 to 120 
decibels, which is roughly from the rustle of leaves to the scream of a factory 
whistle, the new G.E. sound-level meter may be used for any sound-level 
study, including airplane cabin noise, engine or propeller noise, etc.—Avia- 
TION, December, 1940. 


Latest arc welder improvement of interest to aircraft people is the automatic 
start and stop device introduced by the Wilson Welder & Metals Co., Inc., 
New York, N. Y., to eliminate the waste incurred from frequent idling of an 
arc welder between jobs. The device is for use on any magnetic starter, 
motor generator arc welder which is driven by an a.c. motor. With the 
Wilson device the operator starts the welding unit by touching the work with 
his electrode holder. When welding is interrupted the machine automatically 
stops after a time delay which may be set between 4 and 14 min., preventing 
undesirable frequent stoppings as in the case of a tacking job or similar work. 
—AviaTIon, December, 1940. 


Designed as a companion to the }-hp. unit introduced last spring; the DeVil- 
biss Co., Cleveland, Ohio, is now offering a 4-hp. portable air compressor 
unit for operating small spray painting outfits. Doubtless the new unit will 
find wide application for service work in small aircraft shops and hangars. 
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Improved FA-18 Grob filing machine 


Stop-start arc welder device 
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Type NKB portable air compressor 


Searchlights of 800,000,000 cp. 








Super DoAll 
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Encased in a streamlined housing, the new DeVilbiss Type NKB weighs 
only 72 Ib., is readily portable, and is equipped with four swivel casters.— 
Aviation, December, 1940. 


Searchlights so powerful that they make it possible to read a newspaper 
by the light of a beam originating 12 miles away, are now being supplied 
the U. S. Army for anti-aircraft defense by the General Electric Co., Schenec- 
tady, N. Y. The lights generate 800,000,000 cp. and are fully portable — 
Aviation, December, 1940. 


A novel nozzle for gasoline hose use has been introduced by the B. F. Goodrich 
Co., Akron, Ohio. The Goodrich flexible nozzle is made of synthetic rubber 
and is so constructed that it discharges static electricity by providing a ground, 
thus preventing any dangerous sparks. A set of spiral brass wires are built into 
the stiffening ribs of the nozzle and extend to the metal coupling for discharging 
any static into the hose. The ribbed construction of the nozzle provides for 
complete venting of the filler opening, thus reducing “blow-back”, permitting 
faster filling and avoiding waste of gasoline or dangerous splashing of gasoline 
over the airplane—Aviation, December, 1940. 


Added versatility has been built into the newest DoAll internal and external 
band saw and filing machine, known as the Super DoAll. Built by Conti- 
nental Machines, Inc., Minneapolis, Minn., the newest DoAll has a power 
work feed and mechanical control over curvature of the cut, completely 
eliminating hand guiding by the operator. This machine accommodates saws 
up to 1 in. wide as well as the usual range of narrow saws used in contour 
sawing. Numerous other improvements and refinements are incorporated in 
the Super DoAll.—Aviation, December, 1940. 


Developed for handling 1,000 to 3,000 Ib. loads, the LT-40 lift truck is offered 
by the Towmotor Co., Cleveland, Ohio. Powered by a 22-hp. four-cylinder 
gasoline engine, the LT-40 travels at speed of 1 to 10 m.p.h., with two 
speeds in each direction. A unique hydraulic lifting and tilting system makes 
it possible to lift and stack its rated load to heights of 7, 9 and 11 ft— 
AviaTion, December, 1940. 


Magnetic removal of iron and steel particles from oil flow is featured by the 
Frantz Ferrofilter, Model OP, designed by S. G. Frantz Co., Inc., New York 
City. Heart of the FerroFilter is a stack of strongly magnetized screens enclosed 
in a casing through which the oil flows. Catching particles as fine as 1/25,000 
in., the screens nevertheless offer comparatively little resistance to flow and are 
non-clogging, allowing high capacity in small space. Weighing about 40 lbs., 
the FerroFilter Model OP has rated capacity of 20 gal./min. requiring power 
of 115 volts D.C. Height, center of inlet to top of outlet, 8$ in.; diameter of 
body, 63 in—Av1ation, December, 1940. 


LT-40 Towmotor lift truck 
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THE ECHO RINGS THROUGHOUT THE LAND 


Time has not dimmed the echo of the bell that rests 
in sacred honor in Independence Hall. Its deep music 
of gratitude for a liberty hard won falls, today, on 
sharp-tuned ears. 

For America is roused, today, to an emergency that 
calls for a national defense program. And she re-arms 
with the same spirit and the same industry that have 
made her great. 

Among her weapons is the Bell Airacobra Inter- 
ceptor Pursuit Airplane. The Airacobra’s mission is 
the interception and attack of hostile aircraft. 


This is one in a number of defensive airplanes 
developed by the Bell Aircraft Corporation, in con- 
junction with the U.S. Army Air Corps and the Navy 


BELL 


Bureau of Aeronautics. It is now in volume produc- 
tion for the U. S. Army and the British Royal Air 
Force. In the present period of emergency, the entire 
facilities of Bell Aircraft are devoted to the purposes 


of national defense. 
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AIRACUDA 


AIRCRAFT CORPORATION, BUFFALO, NEW YORK 
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New Airplane Program Uses Auto Facilities 
Will Nearly Double Fighter Output 


Washington (AVIATION Bvu- 
REAU)—The airplane produc- 
tion program is being increased 
—almost doubled as to combat 
equipment. The required manu- 
facturing capacity is to be 
found by using the facilities of 
the automobile industry to pro- 
duce parts and subassemblies, 
and by building new assembly 
plants in addition to presently 
scheduled expansion. 

Behind this move are two fac- 
tors. On the one hand is the 
administration’s determination 
to give ever-increasing aid to 
Britain. On the other hand is 
Defense Commissioner Knud- 
sen’s uneasy feeling that the ex- 
isting aircraft industry may 
not succeed in meeting the 
emergency. Knudsen returned 
from his tour of the plane fac- 
tories convinced that airplane 
builders don’t know enough 
about quantity production. The 
industry is now several hun- 
dred units per month behind 
the schedules originally set, and 
Knudsen is afraid they won’t 
catch up. 

To start a new program, 
using different plants, different 
personnel, and perhaps dif- 
ferent production methods, pro- 
vides a hedge against trouble 
with the existing program. 

The new program involves 
some 20,000 to 30,000 airplanes 
—depending on whether any 
trainers are included. This will 
be a standardized program re- 
stricted to three or four types. 
Planning has gone farthest as 
to the bombers. A four-engine 
heavy bomber will be included, 
its design probably based on 
the Consolidated B-24; there 
will be 4,000 of these. Some 8,- 
000 two-engine medium bombers 
will probably follow a design 
resembling the Martin B-27. 

The pursuit type to be 
adopted is still in doubt, but 
the program will probably in- 
clude about 8,000 of this class. 

Of these 20,000 planes, the 
British will get 12,000, about 
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equally split between pursuit 
and bombardment. 

To the automobile industry 
has been assigned production 
of parts for these planes and 
of subassemblies running up to 
tail and wing sections. Idea is 





THE ARMY HAS RECEIVED THE FIRST number of the new 
Douglas A-20A light-bombardment fighter plane shown here. 
Designed to combine the best features of the attack plane and 
of a light, fast bomber from lessons learned abroad, the A-20A 
is an all-metal, mid-wing monoplane of monocoque construction. 
Carrying a crew of three, it is powered by two Wright 14-cylin- 
Especially interesting is tricycle 
landing gear for easy landing on rough fields. 


der two-row radial engines. 





TO SPEED UP ACTION, a post of Deputy Chief of the War 
Department General Staff charged with co-ordination of Air 
Corps matters has been established. Maj. Gen. Arnold, Chief of 
Air Corps, (left) has been appointed to new post. Succeeding 
Arnold as Chief of the Air Corps is Maj. Gen. George H. Brett 
(right). They are looking at model of a new bomber. 





that general purpose machine 
tools can be made available by 
more intensive utilization of 
machinery now on auto produc- 
tion—free a press, for instance, 
by working three shifts on an- 
other press. In some cases it 
might even be worth while to 
incur the expense of periodi- 
cally switching dies to get the 
use of a machine which is only 
needed part of the time. It is 
not thought that production of 
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dies would offer any great prob- 
lem, since the Detroit tool and 
die shops, with some 10,000 
workmen, are now at a low level 
of activity. 

Final assembly cannot be 
done in the auto factories, and 
new assembly plants are going 
to have to be built—perhaps as 
many as fifteen or sixteen— 
with British and U.S. funds. 
The plant expansions already 
planned cannot handle this 
added job, except in the un- 
likely event of complete re- 
scheduling of the existing pro- 
gram, and the new plants will 
probably be in the Detroit area. 
Finding management for these 
plants is going to be difficult. It 
will have to be drawn from the 
aircraft industry, and ‘the in- 
dustry’s executive and super- 
visory forces are already spread 
out so thin as to have an ad- 
verse effect on production. 

All these problems are still 
in the survey stage. The auto 
firms have set up a committee 
which is organizing a perma- 
nent staff and finding out what 
facilities are available. This 
group will work with a com- 
mittee of the aircraft industry. 

Before the auto committee 
can go very far the objectives 
of the new program will have 
to be decided. It can be treated 
as an emergency program aimed 
exclusively at immediate pro- 
duction. In this case, the pro- 
duction methods of the airplane 
industry would probably be 
duplicated, and little effort 
made at real mass production. 
This is substantially what Ford 
is doing for P & W engines. 

On the other hand, it may be 
decided to rely on the present 
program for immediate output 
and aim the new plans at the 
future, at building up a big ca- 
pacity perhaps a year or more 
from now. This would imply 
some procurement of _ speciai 
purpose tools, re-study of pro- 
duction methods, probably some 
re-design to facilitate mass pro- 
duction; this last might go as 
far as substitution of stain- 
less steel for aluminum sheet. 
Ali of this would take a lot of 
time but might increase output. 





(Turn to page 103) 
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British Get Bombsight? 


Best Guess is Yes 


Automatic Destruction if Nazis Get it 


It wouldn’t be cricket to print 
the dope on what is happening 
about the bomb sight, even if 
one should come by the infor- 
mation. But you can add up 
the reports and write your own 
opinion. Here they are. 

There is no such thing as 
“the” bomb sight. The Army 
has one and the Navy has one. 
Both have variations. Not long 
ago, when the Washington “ob- 
servers” said the United States 
had released to Britain an “out- 
moded” type of sight, which 
nevertheless is highly effective 
but not as accurate as the 
“secret” sight, they made a 
slight mistake. What the Brit- 
ish got was the Army’s latest 
sight. 

This all stands to reason. The 
Administration, meaning the 
President, feels that the front 
line of the United States is 
across the water. He has tre- 
mendous public support in this 
opinion, to say nothing of the 
military. Is FDR, Commander 
in Chief of the Army, going to 
withhotd anything he can give 


the British which might mean 
the difference between their 
success or defeat? Not likely, 
especially when Britain is only 
asking for the model from which 
to build her own. 

The one reason why Britain 
should not have it, of course, 
is that the Nazis might get 
hold of it from a captured 
plane. The answer to this is 
reported to be an automatic 
bomb-mechanism which destroys 
the sight at the will of the pilot, 
or when the plane crashes. If 
this is not enough, your fur- 
ther pro-British argument is 
that no country has a monopoly 
on bomb sights. 

Dropping projectiles from 
airplanes at targets is a sci- 
ence that is based on a few in- 
variable principles. Every ex- 
pert in that line knows them. 
It would be surprising indeed 
if, with the fate of nations de- 
pending to such a large extent 
on aerial warfare, one country 
could for very long outsmart 
the rest by a wide margin in 





bomb sighting. 





Fly Wheat & Cement? 


An air cargo showdown is 
coming nearer, step by step. 
When it will come is unpredic- 
table. An air traffic rush coin- 
cident to the “emergency” 
might bring it on. Tough ques- 
tion for CAB is what to do 
about the Railway Express con- 
tracts with the airlines. Indi- 
vidual airlines could cancel, but 
it might be difficult to bring 
cancellation by all lines. 

Everybody is interested in 
the “Selig Report,” sponsored 
by the General American 
Transportation Corp., which 
warns the railroads that an 
airline-truck service tie-up 
would be disastrous for the 
rails. Those low air freight 
rates you hear about are not 
as silly as they sound. Glenn 
Martin has said there are 
planes on paper that can carry 
wheat at steamship rates; other 
good authorities say that, given 
ideal conditions, they could fly 
cement economically. 

The railroads are deeply con- 
cerned; if such statements are 
only partly true, the air boys 
could rip the pants off the rail 
boys in the not far future. 
Some observers say that rail- 
road financiers are quietly try- 
ing to save themselves by mus- 





cling in. 





CAA Prepares 
To Build Airports 


Selection of the airports to 
be developed with CAA’s $40,- 
000,000 appropriation is in the 
hands of Army, Navy, Admin- 
istrator Connolly, and Major 


Lucius D. Clay, an Army en- 
gineer who has been made sec- 
retary of the approval board 





(Secretaries of War, Navy, and 
Commerce) which makes the fi- 
nal decision. 

Plan is to build civil fields 
with military utility. It is not 


now intended that military 
units will be based at the 
field—simply that they will 


provide valuable auxiliary fa- 
cilities. However, the needs of 
the Air Corps are expanding 
so fast that the CAA fields may 
be taken over as soon as they 
are ready. 

Most of the limited funds 
available will be used to im- 
prove existing fields, though a 
few new fields will be built. 
The fields have to be owned 
by some public body, which 
must furnish land and build- 
ings and agree to maintain 
them. CAA contribution is lim- 
ited to construction of actual 
flying facilities — runways, 
lights, radio, ete. 

Army and Navy submitted 
lists of fields they would like 
to see built to Administrator 
Connolly. Working with Major 
Clay and local representatives, 
he has boiled the list down to 
a group of projects that can 
be handled with the money he 
has, and has submitted the list 
to the approval board. 

CAA does not intend to set 
up an elaborate construction 
department to handle this work. 
It will choose the projects, set 
general standards, and ‘turn 


.|over the actual construction to 


other federal agencies. 


Build and Learn 


During six years of instruct- 
ing in aeronautics at the Rhode 
Island State College, Dr. Nich- 
olas Alexander has devised a 


























































plan under which students 
build as they learn. Students 
turn out all sorts of models, 
embodying the aerodynamics 
they are studying; also build 
actual plane parts. The course 
is turning into one of the coun- 
try’s good laboratories of the 
air. They are building their 
own weather bureau for use in 
connection with CPTP partici- 
pation. Regular credits are 
given for ground school work. 
The school is going to buy its 
own plane on which it expects 
students can take time at $2 
per hour. 


Pan Am Escadrille 


Cuba and Ecuador got to- 
gether recently and organized 
an Inter-American Escadrille, 
with pretty good results. Fol- 
lowing up the idea, Nelson A. 
Rockefeller, coordinator of com- 
mercial and cultural relations 
between the 21 American repub- 
lics, called a meeting at the 
State Department of several 
government heads, and outlined 
the plan. Everybody listened 
with interest while Mr. Rocke- 
feller suggested $130,000 of 
federal money to provide planes 
and instructors for one year’s 
training. Army and Navy men 
thought we should stick to our 
own training of men for de- 
fense and the airlines. But in 
back of everybody’s mind was 
the need for some hemisphere 
flying plan to off-set the Nazi- 
Fascist attractions down there. 
Something may come of it, in 
some form or other. The Na- 
tional Aeronautic Association 


listened but said nothing, as 
yet. 





AMONG THE HONORS recently presented in the aviation industry, special interest attaches to 
the Collier Trophy, awarded annually by the NAA and donated by the late Robert J. Collier. 
This year’s presentation was to the airlines of the United States for their high record of safety, 
with special recognition to Dr. Walter M. Boothby and Dr. Walter R. Lovelace, III, of the Mayo 
Foundation for Medical Research and Education(|.) and to Capt. Harry C. Armstrong (r.) of the 
Army Medical Corps, for their contribution to the safety record through their work in aviation 


medicine and pilot fatigue. 


President Roosevelt will make the award at the White House. 
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SPOT CHECKING 


Cc. C. Carlton, vice-president of 
the Motor Wheel Corp., has 
been made permanent chairman 
of the committee set up by the 
automobile manufacturers to or- 
ganize plane parts production. 
William J. Cronin of the Auto- 
mobile Manufacturers Associa- 
tion is his assistant. 


Self-sealing tanks are now in 
production by B. F. Goodrich 
under a $2,000,000 contract to 
deliver orders in 60 days. 


‘ Heated flying suits, in which 


rubber conducts electricity con- 
trary to Ohm’s law, have been 
submitted to Air Corps for 
tests. 


NAA criticises CPTP for paying 
such low instruction contract 
rates that civil operators train- 
ing for Air Corps get the best 
instructors. 


Model flying gains; 250,000 
model fliers in 200 affiliates of 
Academy of Model Aeronautics 
(NAA) had 500 meets in past 
year. 


Memphis-Springfield (Missouri) 
route was denied to Braniff, 
EAL and CSA; CAB said it 
was unjustified. 


1000 Allison engines per month 
will be the production rate 
within a year, C. E. Wilson, GM 
acting president, predicts. 


Beware of students pilots. Don’t 
ride with them says CAB. 


Aviation gasoline production is 
about 1,100,000 lbs. per month; 
domestic consumption 463,000; 
export 300,000; storage for fu- 
ture 350,000. 


Kelett Autogiro occupies addi- 
tional building in Phily; 85,000 
more sq.ft.; has $1,000,000 in 
orders for flaps, tail assemblies, 
engine mounts—for plane com- 
panies. 


Air base and other sites, under 
“destroyer deal” with Britain 
for use of Bermuda, Bahamas, 
Jamaica, Antigua, St. Lucia, 
British Guiana and New Found- 
land, have been agreed upon, 
and published by Navy. 


Air mail pickup, All American 
Aviation, starts on Pittsburgh- 
Williamsport, Pa., Dec. 2, 
snatching 11 route stations. 


Italian planes are reported fuel- 
ing at sea from new type sub- 
marine tanks, greatly stretch- 
ing bombing range. 


20 Boeing “flying fortresses" and 
Sperry bombsight go to Britain 
in a deal by which the British 
releases engines to equip 41 
heavy bombers for the Army. 
Swap includes 26 Consolidated 
B-17C bombers now under con- 
struction. 
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Things Not to Do 


Civil Aeronautics’ rules for 
safe flying are three: {1) Don’t 
stall; (2) Don’t stall; (3) Don’t 
stall. Here are some other 
things not to do: Don’t take 
off with a faulty engine; a pilot 
did, and he and his passenger 
were killed. Don’t disconnect 
things, especially the controls, 
and forget to hook them up 
again; a pilot did and he 
crashed. Don’t neglect to in- 
spect your controls; four pilots’ 
sticks recently came out, and 
they crashed. Don’t be over- 
confident; most beginners think 
they are good when in fact they 
are nothing but hams; a pilot 
took off with a faulty engine, 
it stopped, he passed over a 
good field, crashed in a poor 
one. Absent-minded folks 
should stay on the ground; a 
pilot forgot to turn his fuel 
valve full open, crashed, in- 
jured three onlookers and him- 
self seriously. Crop dusting is 
a job for experts and for air- 
planes in a-l condition; a 
duster, in a plane whose certifi- 
cate had expired, was pulling 
pretty ones at the end of the 
field, hit a tree, lost wing, 
dropped, killed. Don’t watch 
one obstruction and forget an- 
other; a pilot, taking off, cleared 
some people launching a glider, 
hit a tree, killed a girl passenger 
and _ himself. There’s a 
big batch of accidents every 
month; causes pretty much the 
same. Don’t be a sucker for old 
tricks. 


Air Education Flopped 


Months ago the Office of Edu- 
cation outlined and proposed to 
initiate a program of instruc- 
tion in aeronautical matters 
through the entire school sys- 
tem of the country. Sen. Pat 
McCarran introduced a bill au- 
thorizing such a _ program. 
Neither Congress nor the Office 
of Education has gone ahead 
with these plans. Both are 
criticised for this failure in a 
recent statement issued by the 
National Aeronautic Associa- 
tion. 


Ten Flying Scholarships 


For would-be pilots who can- 
not get training through the 
CPTP or otherwise, the Volun- 
teer Pilots Training Fund of 
New York, headed by Princess 
Ekatrine Obolensky, has raised 
a fund from voluntary contribu- 
tors which is used to pay for 
flight “scholarships.” The other 
day Stanley Howe, secretary to 
Mayor La Guardia, awarded the 
first ten scholarships. The fund 
managers expect to provide for 
a hundred students in all, to be 





trained under CPTP standards. 
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Strategic Waste of Time 


When the time comes for airplane manufacturers to turn 
down civil aviation orders in favor of the military, they 
will let the Priorities Board break the sad news. Never 
offend a customer. 


The bewildered layman, adding up expert testimony and 
the CAB report on the Lovettsville accident, concludes 
that lightning never bothers airplanes, but this time it did. 


German pilots on Scadta got all the information they 
wanted before Pan American fired them. 


The railroads are slowly fastening their tentacles on air 
transport; they’ve got to or lose their hides. Some on- 
lookers say all present airline management will be forced 
out if it doesn’t resist. 


Air express packaging will be a problem. Stoppers will pop 
out; bottles will bust; cans will bulge; cats will collapse; 
and so will the management. 


Bombing cities won't pay so well in future wars. Dugout 
living and working quarters will accommodate almost en- 
tire population. Military objectives will be scattered in the 
country. Destroying cities will be a strategic waste of time. 


Commercial flying boats may be used less and less in future, 
even for oversea work, as adequate land port facilities 
become available at all cities for more efficient land planes. 


Dr. Edward P. Warner's term as member of the Civil Aero- 
nautics Board expires Dec. 31. We hear of no opposition 
candidates. Warner is vice chairman of the board. 


The Stubblefield award is halved; to Britain, world’s great- 
est seapower, for proving at Taranto that airplanes can 
sink battleships: and to American Airlines for a 3-page 
news release selling air travel on the fact that many of the 
Line’s pilots are former football players. 


Pickup-and-drop mail service on twelve routes serving 450 
towns is in the works for New England. Several regular 
operators have intervened as All-American applied for 
extensions, but others say it will benefit the main lines. 


The National Defenders in Washington are not only at peace 
on Saturday afternoon but they stack arms at lunch time 
every day. With few exceptions, for which we give thanks, 
they lunch till three and go home at four-thirty. 


No Duck Chasing—Student flight behavior recording instru- 
ments have been developed by Dr. Brian O’Brien, director 
of the University of Rochester Institute of Optics. One 
electrically operated camera records the student’s head, 
eye and foot movements; the other, synchronized with the 
first, makes a continuous record of the plane’s instrument 
board; convex mirrors also throw in the position of the 
horizon for good measure. Instructor can check over the 
trip with student. This work is being done as an outgrowth 
of a program, sponsored by CAA, to study the visual reac- 
tions of students as compared with veteran pilots. This is 
probably all to the good but we wouldn’t have liked it 
when we were a student and used to chase ducks off that 
lake near San Antonio. 


The National Defenders in Washington are not only at peace 
on Saturday afternoon but they stack arms at lunch time 
every day. With few exceptions, for which we give thanks, 
they lunch till three and go home at four-thirty. 






























































































































Might Be Forgotten 


A Civil Air Reserve seems to 
be headed for realization. As 
this was written, the CAA ad- 
visory group subcommittee was 
studying recommendations to 
be made to CAA. The National 
Aeronautic Association is very 
active in promoting the Re- 
serve. It is feared that during 
the emergency civil aviation 
will be all but forgotten by the 
government if it is not some- 
how organized for defense serv- 
ice. One responsible airman 
told this writer it is easily pos- 
sible “unorganized” private 
planes in upper power brackets 
might be commandeered if a 
serious war situation arose. 


Intends to Serve 


The new Aeronautical Ad- 
visory Council for the Com- 
merce Department is getting 
down to business with a vigor- 
ous and apparently serious in- 
tent to serve. Recently, a per- 
manent organization was set up 
and bylaws adopted, whereupon 
the executive committee began 
appointment of subcommittees. 
To these, which are created 
along functional lines, will be 
referred such problems as civil 
air reserve, airport expansion, 
licensing of aircraft, and. pilot 
training. 

Frank A. Tichenor, magazine 
publisher, was elected chairman 
of the Council; Thomas A. Mor- 
gan, president of Sperry Corp., 
first vice chairman; and Dr. 
Clark Millikan, aviation scien- 
tist, second vice chairman. In 
addition, the following were 
named to the executive commit- 
tee: Milton Knight, Edmund T. 
Allen, William Burden, Casey 
Jones, Laurence Sharples, and 
John Jouett. 


Gravelly Point Delayed 


Washington (AVIATION Bu- 
REAU)—Opening of the Na- 
tional Airport at Gravelly Point 


,manager on legal matters. 


Flying facilities are complete 
now, but roads into the termi- 
nal are still unsurfaced, and the 
buildings cannot be completed 
till spring. There will be no 
ceremony on Dec. 17 (Kitty 
Hawk day) as previously an- 
nounced. Meanwhile the field 
is available for alternative use 
of transport planes, but so are 
both Army and Navy fizlds at 
Anacostia, just across the Po- 
tomac. 


Calling Names 


D. W. Tomlison, vice president 
TWA, discussed high altitude fiy- 


ing before the Herald Tribune 
Forum. 
Jacqueline Cochran, receives the 


Harmon Trophy from Mrs. Roose- 
velt. This is third time she’s won 
Si 


Railway Express announces the 
30th anniversary of the first ship- 
ment of air express. 


Thomas H. Beck, publisher of 
Colliers, says war for the United 
States is inevitable. 


The International Sportsman’s 
Show, Chicago, Feb. 22 to March 
2, is to have a display of sport 
oe and accessories for the 
pilot. 


Cc. B. Allen, former vice chairman 
of the Air Safety Board, will con- 
tribute regularly to. Western 
Flying. 


Major Lucius D. Clay has been 
designated secretary of the air- 
port approval board of CAA, with 
offices in Commerce Building. The 
board, consisting of the Secre- 
taries of War, Navy and Com- 
merce, is charged with responsi- 
bility for location of sites under 
the recent $40,000,000 national de- 
fense airport appropriation by 
Congress. 


FP. W. Thrane and E. C. Flynn 
have been added to the staff of 
Librascope, Inc., as general man- 
ager’ and sales manager respec- 
tively. 


George B. Logan, St. Louis; 
William P. McCracken Jr., Wash- 
ington; and Stanley T. Wall- 
bank, Denver, have been named 
by NAA as a legal committee to 
advise the board and the general 


Capt. Harold kL. Neely, Air 
Corps, received the Distinguished 
Flying Cross for disregarding his 
personal safety to make a crash 
landing in order to save three 
passengers who had already aban- 
doned the ship. 


F. C. Aronstein, 
Java Pacific Line, is new gen- 
eral representative of Royal 


president of 





will be delayed till March. 





NEW EDO PLANT going up at College Point, L. I. 
experience abroad, the design incorporates latest knowledge for 
camouflage, bomb resistance and blackout. (See story p. 104) 
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Dutch Airlines for the U.S. 


From war 





=H. Day, explorer and 

plane P builder, has returned to the 

S. after six years in the Orient 

where he designed and built planes 
for the Chinese government. 


Barl C. Chatfield takes over 
management of Wilkening Mfg. 
Co’s. Mid-Western division, with 
headquarters in Chicago. Bay 
Cooper is in charge of special 
activities of the company in the 
West. 


P. H. Spencer, vice president of 
Spencer-Larsen Aircraft Corp., 
has resigned from active man- 
agement of the company to de- 
velop a _ special project in the 
aviation field. Mr. Spencer was 
one of the founders of the com- 
pany. 


James G. Weir was appointed 
controller general of supply for 
the British Purchasing  rcconl 
sion. 15 Broad St., N.Y.C 


ZL. E. Reisner resigned as gen- 
eral manager of Aviation Manu- 
facturing Co.’s Stinson Division, 
to head Tennessee Aircraft In- 
stitute, newly formed Nashville 
corporation to train aircraft work- 
ers and manufacture airplane 
parts. 


Eric de Pencier, plant superin- 
tendent of Canadian Associated 
Aircraft, and Miss M. B. Day of 
England, were married in Mont- 
real in November, after Miss Day 
had made fourteen attempts to 
reach Canada. One delay was 
caused by the sinking of the City 
of Benares, on which she was a 
passenger. 


Cc. A. Gress, newly appointed 
assistant treasurer of TWA will 
be in charge of the preparation 
of statistical material. 


Peter Altman has resigned as 
director of the aeronautics de- 
partment of the University of 
Detroit to become associated with 
Aviation Manufacturing Corp.’s re- 
search and development division 
at Detroit. Thomas Gerlach, ex- 
ecutive engineer of Aviation Man- 
ufacturing, transfers to Detroit 
to be associated with Mr. Altman. 


Dr. Joseph W. Barker, dean of 
Columbia University School of 
Engineering, has been named re- 
gional adviser for New York and 
Long Island in the Federal pro- 
gram to train men for engineer- 
ing jobs in defense industries. 


Harold Kondolf has resigned 
from Aviation Manufacturing 
Corp. to become treasurer of W. L. 
Maxson Corp., manufacturers of 
military and navigational appa- 
ratus. 


is to assist 
director of 
aero-medica] 


Dr. Max Brannan 
Dr. Ralph Greene, 
Bastern Air Lines’ 
department. 


At Lockheed Aircraft, Bobert 
Harlow has been appointed head 
of field service; George Kipe in 
charge of customer information; 
Roger Lewis general purchasing 
agent for both Lockheed and Vega 
Airplane. 


Irving G. Babcock, president of 
Yellow Truck and W. A. Brown, 
president of Briggs Manufactur- 
ing, were added to the automotive 
industry’s committee to correlate 
activities of the automotive in- 
dustry and the aircraft industry 
in tooling and production of air- 
craft. C. ©. Carlton, vice presi- 
dent of Motor Wheel Corp. is in 
charge of committee’s offices in 
Detroit. 


Harold B. Thomas, vice presi- 
dent of Elastic Stop Nut Corp., 
has resigned to engage in con- 
sulting work. He is still a di- 
rector and member of the execu- 
tive committee of the corporation. 


Canada’s Air Marshall William 
Bishop, World War ace, spoke 
on the RAF at a dinner under 
the auspices of the Canadian Le- 





Canadian Aviation News 


By James Montagnes 


Canada is to star? at an early 
date to manufacture airplane 
engines. The Canadian Minis. 
try of Munitions and Supply 
is now negotiating for plans 
and specifications of a British 
engine and the right to manv. 
facture it in Canada. So far 
all engines used in airplanes 
built in Canada have been im. 
ported from Great Britain and 
the United States. 

It is understood that Cana. 
dian airplane factories have 
started work on the new four 
engined British Stirling bomb. 
ers. Production of  twin-en- 
gined Handley Page Hampden 
bombers in Canada will soon 
reach 15 monthly, according to 
Paul F. Sise, president of 
Canadian Associated Aircraft 
Ltd., the central assembly or- 
ganization handling certain 
British government war orders. 


The Royal Canadian Air Force 
has a new flag, differing from 
the Royal Air Force flag with 
the substitution of a maple leaf 
in the white inset of the flag 
for the red circle in the inset. 


The first large group of fighting 
pilots trained under the Brit- 
ish Empire Air Training plan 
was graduated on September 
30 at Camp Borden, Ontario. 
The group contained pilots 
from all parts of Canada, the 
United States and the West 
Indies. 


Trans-Canada Air Lines, the pub- 
licly-owned transcontinental 
airlines, has been given the 
right to fly from Toronto to 
New York. This gives Canada 
a 15 hour service from New 
York to Vancouver against a 
16 and 17 hour service from 
New York to the Pacific coast 
provided by United States lines 
with present equipment. T.C.A. 
carried nearly three times as 
many passengers during the 
first eight months of this year 
as in 1939. 


A civil aviation report of the 
Department of Transport for the 
first six months of 1940 shows 
that on June 30, 1940, there 
were in Canada 1761 private 
pilots, 153 commercial pilots, 
244 limited commercial pilots, 
142 transport pilots, 762 aif 
engineers, and 22 airport traf- 
fic control officers. At that time 
there were in use 64 private all 
planes, and 103 airports were 
licensed. Private flying clubs 
during the first half year flew 
21,518 hours with 104 planes, 
surpassing in the half year 
every full year except 1939. 
There were 2,261 members 12 
the 21 clubs. 













gion in New York City on Nov. 25. 
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Air Corps Reorganized; Ranks with Field Army 


Lieut. Gen. Delos Emmons Commands GHQ Force 


Washington (AVIATION Bu- 
REAU)—Development of the 
Army Air Corps into the most 
powerful aerial striking force 
in the world has begun. A 
momentous reorganization is 
now underway, designed to 
create maximum mobility and 
administrative efficiency, while 
maintaining the air force 
within the structure of the U. S. 
Army to allow complete coordi- 
nation of air and land opera- 
tions. 

Over the past month these 
major changes in Air Corps 
set-up were announced: Maj. 
Gen. H. H. Arnold was made a 
deputy chief of staff, assuring 
the Air Corps of representation 
on the general staff by an officer 
thoroughly familiar with avia- 
tion requirements. Here he will 
serve as liaison officer in mat- 
ters of policy and special Air 
Corps problems. Maj. Gen. 
George H. Brett was appointed 
acting chief of the Air Corps, 
replacing General Arnold. His 
duties, however, will be con- 
fined primarily to procurement, 
research and training only. For 
simultaneously, the combat air 
force was removed from the 
jurisdiction of the chief of Air 
Corps and returned to the gen- 
eral staff, with appointment of 
Delos C. Emmons as Com- 
mander of the GHQ Air Force 
with the rank of Lieutenant 
General, the same as that of the 
commanders of the four other 
field armies. This move places 
the fighting air force under cen- 
tralized command along with 
other branches while at the 
same time relieving the combat 





HERE IS THE FIRST of the Ryan S-T training planes to be 
equipped as a seaplane for Navy pilot instruction. A twin-fioat 


Seaplane, the Ryan trainer has 150-hp. engine and is of metal 
construction, 








commander of procurement and 
training problems. 

This alignment of the air 
force obviously is intended as a 
compromise between the deter- 
mined partisans of a separate 
air arm and the Air Corps as it 
was. The Administration had 
been studying the problem for 
a long itme, but was hurried 
by the opposition, which, during 
the election campaign, advo- 
cated not only a separate air 
branch but a cabinet office for 
aviation. 

Meanwhile, the GHQ Air Force 
is being reorganized into four 
Air Districts—northeast, south- 
east, northwest and southwest 
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“PATIENTS” shown inside the 
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transport plane after its conversion, within 20 min., to a flying 


ambulance. 


—and three overseas depart- 
ments—Hawaiian Department, 
Panama Canal Department and 
Puerto Rican Department. 
Each of these is under the com- 
mand of a major general. 

The four Wings now existing 
are being increased to seven- 
teen Wings, fourteen to be di- 
vided among the continental Air 
Districts and three to provide 
one Wing each for the over- 
seas departments. The seventeen 
wings are expected to comprise 
54 Combat Groups by the time 
the Air Corps expansion pro- 
gram is completed during 1942. 

Under current War Depart- 
ment policy, each Wing will 
be made up of from 55 to 250 of 
the same type of planes to- 
gether with complementary 
ground units. Thus, for exam- 














ple, a Wing might comprise 250 
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‘Internationsl 
Army’s newly-developed cargo- 


pursuit ships, plus the required 
weather, communications and 
reconnaissance facilities and 
mechanics and other air base 
services. 


Navy Orders Blimps 


Washington (AVIATION Bu- 
REAU)—Lighter-than-air ships 
can drift about night and day, 
saving their fuel; float down- 
wind quiet as a cat upon any 
mischief that may be afoot. 
There is nothing like them for 
patrol. 

Congress authorized 48 blimps 
(gas bags with no frames) 
along with the Navy airplane 
program. Few days ago Sec- 
retary Knox announced at press 
conference that $1,324,000 had 





GRACE OF A GULL and power 
of a hawk are united in the 
Douglas 8A-5 attack bomber. 
Powered with 1,200 hp. Wright 
Cyclone, the 8A-5 carries sub- 
stantial bomb load and arma- 
ment of seven machine guns. 
Note perforated wing flaps. 


only bidder, for patrol and 
training blimps. The patrol 
ships will be 246 ft. long, 123,- 
000 cu.ft. Number of units is 
secret, but a reasonable guess 
might be a couple of trainers 
and four or five patrols. It is 
not known when the balance of 
the 48 will be ordered. 

Navy officers have been in- 
specting lighter-than-air base 
sites in Florida. Lakehurst 
will be continued. Presumably 
the intention is to patrol the 
Atlantic Coast from these two 
spots. Whether any of the 48 
blimps, when delivered, are des- 
tined for the Gulf and the Pa- 
cific Coast is speculative. The 
Navy still has authority to or- 
der a $3,000,000 dirigible, for 
training purposes, which would 
earry and release airplanes, but 
it is doubtful if this will be 
done while the pressure is on 
for 15,000 airplanes. 


No Fuel Storage 


Storage of high test aviation 
gas for a rainy day has been at 
least temporarily stymied by in- 
ability of Army, Navy, and RFC 
to get together on long-term 
commitments. Plan, worked out 
some months ago by Defense 
Commission, was for refiners to 
operate steadily at capacity and 
store the surplus at govern- 
ment expense. RFC organized 
a $50,000,000 subsidiary cor- 
poration to handle the program. 
Legal red tape and unwilling- 
ness of Army and Navy to 
agree far in advance to take the 
fuel from RFC caused trouble. 
For the present the military 





been awarded to Goodyear, the 





will rely on their own storage. 
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SSURE. PROMPT SERVICE . 


Call Ry 1 mLINLEC shipment of uniform, high quality products that will 
conform to specifications of the Air Craft Industry. Every pound of these vast 
certified steel stocks represents the highest quality in every class of material. 
Most orders are shipped within 24 hours after they are received. Whatever your 
steel requirement, you’ll get quick action at Ryerson. Call, wire or write the nearest 
plant. 1940-41 Stock List—your guide to America’s largest stock of ‘‘Immediate 
Steel’’—will gladly be sent. 

Joseph T. Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Cin- 
cinnati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


RYERSON 
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AVIATION MANUFACTURING 





First Deliveries 
On Advanced Models 


First deliveries were taken in 
the last month by the Air Corps 
on a number of the new high- 
type airplanes. The first of the 
service test group of Republic’s 
Pp-43 was received. This is a 
more highly powered and gen- 
erally improved version of the 
P-35. It is one of the few pursuit 
ships with an air-cooled engine 
which can show performance 
comparable with the new Alli- 
son-powered jobs. This ship 
was ordered under last year’s 
5,500-plane program, but about 
1,000 of substantially the same 
airplane are included in the 
present program. 

Also ordered under the 5,500- 
plane program is the Douglas 
attack bomber, A-20A. First 
deliveries of this two-engine 
ship are just being received. 
Some 400 of these are ordered 
in the current program. 

First of Boeing’s improved 
flying fortresses, B-17C, were 
delivered a few weeks earlier. 
This is the model incorporating 
powered gun turrets. About 
500 have been ordered under 
the 19,000-plane program. 

The improved version of the 
Curtiss P-40 pursuit, the P-40D, 
will start taking the air this 
month. This is more stream- 
lined (the pilot reputedly uses 
a shoehorn to get in), and.has 
a higher-powered Allison engine 
than the P-40. About 1,750 are 
on order. 

First Bell Airacuda with tri- 
cycle landing gear, the FM-1A, 
has been delivered for service 
test. This is a five-place fighter 
powered with two Allison 
pushers and mounting cannon. 
This is the last of thirteen 
Airacudas on service test, but 
they are not expected to have 
an important place in the new 
program. 


Swedish Orders 
Assumed By U. S. 


First application of the Fad- 
dis bill, permitting the Presi- 
dent to requisition foreign- 
owned defense products held 
at the docks by failure to ob- 
tain an export license, was the 
seizure of 110 Republic air- 
planes still undelivered out of 
a 131-unit Swedish order. Fifty 
pursuit ships had been finished 
and stored in circus tents on 
Long Island; 60 light bombers, 
essentially the same ship, are 
still in production. These air- 
planes, the same ship as the 





Air Corps’ bumblebee-like P-35, 
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are already obsolescent as far 
as fighting is concerned, but 
are very valuable for advanced 
training, particularly the 2- 
seater bombers. The Swedes, un- 
der heavy German pressure, re- 
fused to sell, necessitating the 
requisitioning. In deference to 
Nazi-Swedish relations, the 
ships are being turned over to 
the Air Corps rather than to 
the British. It is likely, how- 
ever, that the Army will turn 
over a like number of P-25s to 
Canada. 

Next in line is the Swedish 
order for some 150 Vultee Van- 
guards, none of which have 
been completed yet. Vultee has 
already agreed to deliver these 
to Britain and is being sued by 
Sweden for breach of contract. 
Since these are high-perform- 
ance fighting ships, it is un- 
likely that we will show the 
same delicacy over Swedish 
susceptibilities. 


Expect New Taxes 


Even before the recent tax 
law was finally enacted Con- 
gressional leaders hinted that 
Congress would pass a new one 
next session. This prediction 








now seems a certainty, and has 
been officially confirmed by Rep. 
Robert L. Doughton (D., N.C.), 
chairman of the powerful House 
Ways and Means Committee, 
who anticipates a thorough re- 
view of the tax situation in 
the hope of increasing federal 
revenues to aid in financing the 
defense program. 

The amortization section of 
the second revenue act will not 
be materially affected, however, 
according to present indica- 
tions, as officials realize the 
resulting havoc major changes 
would work on the defense pro- 
duction program. 


New Plane Program 
(Continued from page 97) 


If the latter course is 
adopted, the final result might 
be some such set-up as that in 
Germany, where one branch of 
the industry develops and tests 
new models, while another 
grinds out standardized types. 
It might also segregate the ex- 
cess capacity of military needs 
over civil into a few govern- 
ment-owned plants which could 
be held in standby condition 
when the war’s over. 


A MASS DELIVERY of 40 Republic P-35a single-seat fighters 
starts on first leg of journey to the Philippines. Originally pro- 
duced for the Swedish Royal Air Force, they were requisitioned 
for National Defense, 





British Receive 
Most Fighters 


The President says he has a 
rule of thumb by which U.S.- 
built armament is split 50-50 
with the British. But as re- 
gards combat airplanes, they 
have already been aillocated 
about half of the scheduled out- 
put for the next year and a 
half. Moreover, they are now 
getting delivery on almost our 
entire present output. 

Of the 25,400 combat ships 
now scheduled for July 1942 
delivery, nearly 12,000 will go 
to England. The remainder 
are split between the U.S. serv- 
ices, 8,200 to Army and 5,300 
to Navy. The British also re- 
ceive 2,400 trainers out of a 
total of 10,400, of which the re- 
mainder will go 6,200 to Army 
and 1,800 to Navy. 

If plans to increase the com- 
bat program by 20,000 go 
through, the Britishers will be 
getting 26,000 fighting ships 
out of a total of 45,000. 


Fly Away Bombers 


Fly-away delivery of bombers 
to Britain will be tried on a 
substantial scale this fall. So 
far not more than four or five 
ships have been flown across. 
However, about 50 Lockheed 
Hudson two-engine bombers, 
which were completed recently 
and turned over to the British, 
were held in this country pend- 
ing installation of radio equip- 
ment. They were to be flown 
across as a real test. What has 
prevented more flights previ- 
ously is that so much work has 
to be done in the way of instal- 
lation of extra gas tanks in the 
bomb bays and flotation gear 
(inflatable safety pontoons) in 
the wings—at least as much 
work as the partial disassembly 
and reassembly involved in ship 
transport. But it is now be- 
coming increasingly difficult to 
arrange transport, some ship- 
ments waiting a month or more 
for a ship. Unless serious losses 
should result from the first 
flights, this factor plus the free- 
dom from submarine hazards, 
is likely to mean that nearly ail 
the larger ships will be flown 
next spring. 


Stearman Plant 


Construction has begun on 
Stearman Aircraft’s $3,500,000 
factory at Wichita, Kan., which 
when completed will add 4,000 
men to the Stearman payroll. 
New plant will be saw-tooth 





type, & mile long. 














Clipper’s 5th Birthday 


Five years ago November 22 
Pan American’s Martin-built 
China Clipper, followed shortly 
by the Philippine and Hawaiian 
Clippers, blazed the Pacific air 
trail to the Orient. Celebrating 
the fifth anniversary, Glenn 
Martin Company announces 
that the China and the Philip- 
pine (the Hawaiian was lost 
at sea) have piled up some 10,- 
000 hours apiece, or an average 
of 53 hours a day since they 
left the factory, a performance 
record “unequalled by any other 
plane ever built.” Total miles 
in the air of the two ships is 
3,000,000; passenger miles 12,- 
718,200; express and mail, 1,- 
000,000. Designed to carry 18 
sleeper passengers or from 36 
to 48 day fares, besides mail 
and express, the Martins sur- 
prised everybody by getting li- 
censed to carry 102.1 percent 
of their dead weight. They 
turned in speeds of 181 mph 
top, and 157 mph cruising. Mr. 
Martin says that when peace 
returns the things we are 
learning now—how to build 
bigger and faster airplanes 
which will carry heavier loads— 
will be applied to great flying 
boats that will establish a com- 
merce we have not yet dreamed 
of. 


New Edo Plant 


Having special reference to 
experiences of wartime Europe, 
the new Edo Aircraft plant, to 
be built at College Point, Long 
Island, is designed for three 
purposes: camouflage, bomb 
resistance and blackout. 

The roof and portions of the 
sidewall are so designed that 
they can be readily covered 
with a material placed to break 
the building’s straight lines. 
For further concealment, the 
steel sash and glass of the side- 
walls will be placed in a slanted 
position so the glass will deflect 
the sun’s rays downward. 

Reports from abroad indicate 
that buildings best withstand- 
ing bombing effects are those 
with sturdy steel frames and 








the most flexible possible exte- 
rior shell. These experiences are 
incorporated in the Edo design 
which is expected to result in a 
minimum amount of damage to 
the structure if blown out. 
Experience, designers for 
Edo believe, has also shown 
little can be done to protect 
adequately from direct hits, 
and as the cost of a windowless 
building is more than double 
that of a structure with win- 
dows, the windowed type was 
decided upon. Also, as _ the 
utility lines leading to the fac- 
tory may be destroyed, a win- 
dowless plant would be left in- 
operative, whereas independ- 
ence of artificial lighting would 
afford at least 10 to 12 hours 
production. (See photo p. 100.) 


Champion High Jumper 


Pitcairn’s new jump takeoff 
Autogiro, the “Whirl Wing,” 
recently was demonstrated by 
pilot Fred Soule before Army, 
Navy, Coast Guard officials at 
Washington airports. In lively 
headwinds the machine extended 
its normal vertical jump of 25 
ft. into a practically continvous 
ascent. Also interested are the 
Department of Justice border 
patrol and the Department of 
Agriculture, which has long 
used giros in surveys and plant 
quarantine. CAA and NACA 
witnessed the tests at Bolling 
field. 


Beech Expands 


By April 1 Beech ‘Aircraft 
will have an additional 425,000 
sq.ft. of factory space and about 
4,000 more men working in 
Wichif&, Kan. A federal facil- 
ities contract started construc- 
tion on two assembly and two 
parts fabrication buildings, a 
delivery hangar and an exten- 
sion on the present office build- 
ing. The new structures, cost- 
ing $2,384,000, will be used at 
first to complete Beechcraft’s 
$22,000,000 government order 
for twin-engined trainers. 





Windshield Wiper 


A newly designed windshield 
wiper will soon be placed in 
service on all Flagships of 
American Airlines. Developed 
by the Acrotorque Co., of Cleve- 
land, in cooperation with 
American’s engineering dept., 
the wiper operates on hydraulic 
pressure available from the hy- 
draulic accumulator. It is 
made of non-magnetic mate- 
rials, weighs 6% lb. and de- 
velops up to 4 hp., using 300 
lb. of pressure. The wiper op- 
erates on both the right and 
left glasses of the windshield 
simultaneously, and has pro- 
visions to feed alcohol for de- 
icing in winter flying. 


Miami Gets Plane Plant 


Plans for Miami’s first large 
airplane factory, to be built and 
operated by Intercontinent Air- 
craft Corp., have been an- 
nounced. The main plant will 
have 100,000 sq. ft. of floor 
space. In addition, the company 
will build an office and engi- 
neering building, woodshop, 
paint shops, and warehouses, at 
a total cost of $750,000. 


Intercontinent, headed by 


William D. Pawley, now oper- 
aircraft 


ating factories in 


China and Los Angeles, will 
make a low-wing, all-metal mili- 
tary trainer. The model is be- 
ing tested by the U. S. Army 
and negotiations are also under 
way for orders with the Navy 
and the British Purchasing 
Commission. 


United Backlog 


With more than 300 en- 
ployees now on the payroll, and 
a backlog of aircraft parts or- 
ders exceeding $1,635,892, the 
United Aircraft Products, Inc., 
Los Angeles, is materially ex- 
panding production facilities 
and adding to personnel. Addi- 
tional orders for $700,000 of 
aircraft parts machine work 
were received in October and 
‘further substantial business was 
in prospect. 


Lear Offices Transfer 


Transfer of the office force of 
Lear Avia, Inc., to the Rubicon 
Bldg., 38 North Jefferson St., 
in downtown Dayton has been 
announced. The vacated offices 
in the Lear factory are to be 
used for additional production 
and engineering facilities. 








FLIGHT TESTS have been resumed on new 36-passenger 
Curtiss-Wright transport after undergoing a few structural 


changes. 





MAJ. GEN. ARNOLD gives the Army low-down to the spark 
plugs of the Glenn L. Martin Co. Center is Glenn L. Martin; 
J. T. Hartson, executive vice president (left), and H. F. Volimer 
(right) vice president in charge of manufacturing at the factory. 
Company is under way with what is expected to be fastest 
medium bomber in world. 
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Assembly Lines 


Curtiss P-40s are rolling off the 
Buffalo assembly floors at a 
rate of about eight a day. All 
are going to Britain. Construc- 
tion of an additional 1,200,000- 
sq.ft. plant will be complete in 
May and production underway 
by mid-summer. 


Upper limit on P-40 production 
is output of Allison engines, re- 
ported still under 200 a month. 
Substantially all are now go- 
ing into the Curtiss pursuits, 
but when Bell’s Airacobra and 
the Lockheed P-38s (a two-en- 
gined pursuit) get into produc- 
tion there may be trouble. 


Boeing is turning out a flying 
fortress four-engine bomber 
every two days. Here also plane 
output is ahead of engines, with 
completed ships waiting for en- 
gines. Boeing has completed an 
arrangement with Iron Fire- 
man Mfg. Co. to devote its en- 
tire Portland plant to subcon- 
tracts for landing gear, forg- 
ings, and castings for bombers. 


Piper cubs are now being pro- 
duced at a rate of 400 a month. 
Early completion of new build- 
ings will step this up to 500, 
and plans are being worked out 
for an 800-cub a month pro- 
duction. 


Pratt & Whitney engine output, 
including spares, is approximat- 
ing 900 units a month. 


Waco is building 90 PT-14 
trainers a month for use in 
the CAA secondary training 
program. These are all being 
sold to flying schools. 


Stearman primary trainers are 
being turned out one every 
three hours of a two-shift day 
at Boeing’s Stearman division 
in Wichita. By January it is 
hoped to double this rate. 


The Martin 187, the two-engine 
medium bomber soon to go into 
production for the British, will 
be known as the Baltimore. 


Douglas’ new Long Beach fac- 
tory will be purely an assembly 
Plant. All parts manufacture 
Ils being subcontracted, mostly 
to auto body firms:—Murray, 
Briggs, and Fisher. Parts will 
move to Long Beach in 50 spe- 
cially designed box cars with 
built-in racks, 


Interstate Aircraft & Engineering 
Corp., Inglewood, Calif., is now 
under production on the Cadet 
lightplane trainer recently an- 
nounced. Substantial additions 
have been made to factory fa- 
cilities and a production rate of 
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900 planes a year is the present 
goal. The first plane off the 
production line was flown early 
in November and additional 
planes are currently being as- 
sembled at the rate of about 
two a day. 


Diesel aircraft engine manufac- 


ture has been’ temporarily 
pigeon-holed by Guiberson 
Diesel Engine Co. Guiberson 


engines are built, under agree- 
ment, by Buda Co. Buda’s fa- 
cilities are now entirely tied 
up in radial diesels for tanks, 
of which eight a day are sched- 
uled to be turned out~- starting 
first of the year. 


Aluminum ingot price dropped 
a cent Nov. 18, to 17 cents a 
pound. 


Boeing's Seattle plant will be 
nearly doubled in size with a 
new expansion of about a mil- 
lion square feet bringing Seattle 
area to 2,500,000. At the same 
time the Stearman trainer di- 
vision plant at Wichita is be- 
ing increased about 600,000 ft. 
to 735,000. Most of the Wichita 
‘nerease will be devoted to sub- 
assembly for bombers, but 
trainer output space will be in- 
sreased to 290,000 sq.ft. The 
510,700,000 cost of expansion 
will be paid by the government 
under a “bankable contract” 
plan. 


Government financing of a $4,- 
295,000 expansion of Vultee has 
also been contracted for. Simi- 
lar contracts have been made 
for a $1,023,000 Bell expansion 
and a $1,620,000 expansion of 
Beech Aircraft. In all these 
cases the company obtains the 
money privately and is reim- 
bursed over five years by the 
government. At the end of that 
time, the government takes title, 
but the company may buy the 
plant at depreciated value if 
it wishes. 


Hamilton Standard propeller di- 
vision of United has leased a 
200,000-sq.ft. factory at Paw- 
tucket, Conn. It will be used 
for manufacture of blades and 
assembly of hydromatic pro- 
pellors. 


Wright Aeronautical has leased 
a 433,000-sq.ft. plant at Pater- 
son, N. J., to be used for ma- 
chining cams and gears and for 
storage. This brings Wright’s 
Paterson facilities to a total of 
2,800,000 ft. 


Air Associates have started con- 
struction of a $200,000, 50,000- 
sq.ft. plant at Los Angeles Mu- 
nicipal Airport, doubling the 
company’s West Coast parts 
manufacture. 


The Timm Aircraft Corp., Van 





Nuys, Calif., reports receipt of 

















THE WARNER-POWERED FAIRCHILD trainer equipped with 
cockpit enclosure now undergoing flight tests. Now used exten- 
sively by operators in the Secondary CPT Program, this model 
is powered with a Warner 165 hp. engine. 


UNITED AIRLINES’ 


an order from Vultee Aircraft 
of approximately one million 
dollars for airplane parts and 
accessories. This brings the 
backlog of Timm parts busi- 
ness to well above $1,000,000. 
The present staff of approxi- 
mately 150 workers is to be in- 
creased to 500 as rapidly as 
possible. 


Early in November the backlog 
of Northrop Aircraft, Inc., had 
jumped to more than $25,000,- 
000 and the payroll was more 
than 1,500 persons. Work now 
under way includes Northrop 
patrol bombers for the Nor- 
wegian government, aircraft 
components for Consolidated 
and Boeing. About $1,500,000 
in orders for the U.S. Army 
and Navy. And a $17,000,000 
order to build complete aircraft 
for Great Britain. During 1941 
it is planned to increase pay- 
rolls to more than 5,000 em- 
ployees in an effort to boost pro- 
duction of light bombers to a 
rate of two a day. 


Menasco Manufacturing Co. is 
now located in its new factory 
in Burbank, Calif., and is re- 
porting a current production 
volume of about $200,000 per 
month. Major Menasco engine 
production is now centered on 
the new D-4 model of 125 hp. 








new $200,000 operations building and 
hangar at mile-square Portland-Columbia airport in Oregon. In- 
cluded are offices for flight operations, radio, meteorology and 
reservations, plus large modern commissary. 


Employment at Lockheed Air- 
craft Corp. hit a new all time 
high when the personnel -de- 
partment reported 14,312 per- 
sons on the payroll as of Nov. 
1. These figures do not include 
2,500 employees of Vega Air- 
plane Co., a subsidiary of Lock- 
heed. Personnel training has 
greatly eased the problem of 
adequate supervision and soon 
after the first of the year there 
will be a total of 1,365,405 sq.ft. 
of factory and office space oper- 
ating on a 24-hr. schedule. This 
figure represents an expansion 
of 529,000 sq.ft. and does not in- 
clude the new $3,500,000 Vega 
factory of 889,000 sq.ft. area 
now nearing completion on 
Union Air Terminal. 


Vultee Aircraft, Inc., has con- 
tinued expansion at a rapid 
pace with a new extension to 
the factory recently completed 
and a further $4,294,798 con- 
struction program about to 
start. A new north-south run- 
way has been added to field fa- 
cilities. Factory employment is 
currently around 6,000. Pro- 
duction of the Vultee basic 
trainers for the U.S. Army is 
progressing at the rate of about 
five a day. Thirty-three’ planes 
were flown away on Nov. 9 in 
a mass Army fly-away to Mof- 
fett Field, Calif. 
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U. 8. AND ENGLAND have ordered 1,599 of these fast Bel! THE DOUGLAS (BOSTON) D.B.7, one of new American oh 
Alracobras. A new factory is being built to construct them craft types recently inspected by Duke of Kent in England. The 
and Bell plans real line-production methods. The ship is Boston is a twin-engined light bomber with deep narrow 
powered with eight guns, and a 37mm. cannon. fuselage curling up towards tail and tricycle undercarriage, 









News comes from South America 
that the latest attempt at ex- 
pansion by the German-owned 
Condor system is an agreement 
with the Brazilian steamship 
company “Snap”, which serves 
the upper reaches of the Ama- 
zon. Just what the results of 
this move will be, remains to 
be seen. However, it strongly 


eine tae caleeicaoe stae A NEW FOUR-ENGINED BOMBER built by Consolidated Aircraft for Britain’s Air Force, 
further control of transporta- Large numbers of these planes are under construction at San Diego and will probably be flown 
‘ Y : : A across the Atlantic. The planes can carry four tons of bombs at 300 m.p.h. for 3,000 miles 
tion in Latin America will be non-stop. Camouflage and RAF markings are already painted on as the bomber is prepared 
made by Nazi Germany. for test flight. 

In this connection it is inter- 
esting to note that an attempt 
by the German Lufthansa was 
recently announced to start an 
airfreight service between Eu- 
rope and Rio de Janeiro, or Bue- ae ety, 
nos Aires. They will undoubtedly ] : Revedtent 
use Air France’s base at Dakar, ee 
with this line’s ground facili- ee : 
ties. ee “ 
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EUROPEAN AIRLINES 
OPERATING ON OCT. 1, 1940 











(a) Deutsche Lufthansa A.G., 
Germany 

(b) Malert, Hungary 

(c) Ala Littoria & Avio Linee 
Italianee, Italy 

(d) Iberia, Spain 

(e) Ab. Aerotransport, Sweden 

(f) Aeroflot, Russia ‘ 

(g) Det Danske Luftfartselskab, 
Denmark 

(h) Aero. O/Y, Finland 

(1) Lares, Rumania 

(j) Aero Portuguesa, Portugal 

(k) Swissair, Switzerland 

(m) British Overseas Airways, 
England 


With the disruption in the Bal- 
kans, some airline services have 
been altered since Oct. 1. One 
of the most important develop- 
ments in the international ac- 
tivities of the German Luft- 
hansa is the extension of the re- 
cently established Berlin-Madrid 
airline into Portugal to Lisbon. 
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ON SCHEDULE —y-wsw 


On the page opposite will be found a map of the airlines 
still operating in Europe around the first of October. Now 
that war has actually come to the Balkans, many of the 
lines naturally will disappear; the latest reports already 
indicate a strong curtailment of the air services in and 
around Rumania. However, it will still be a surprise to 
many readers that so many connections are still being 
maintained in these times. 


The services from England, with the exception of the con- 
nection between London and Lisbon, are problematic; no 
confirmation can be obtained whether there actually are 
services available to either South Africa, India or Aus- 
tralia, though Durban and Sydney are connected through 
a 20,000-mile “horseshoe” service. This line could be 
reached from London, at least for mail and a few official 
passengers, at Alexandria, Egypt. As there are planes 
available in England which are able to fly the distance 
England-Egypt nonstop, with a fairly respectable load, 
a connection does not seem improbable. 


A new company has arisen in Spain, known as the T.A.E. 
(Transportes Aereos Espanoles), which apparently is des- 
tined to take the place of the old “LATE”, once Spain’s 
foremost represéntative in international air-traffic, and 
a user of American Douglases. Present services are be- 
ing operated by the “IBERIA” on a very limited scale, 
while it is very doubtful whether any Spanish lines will 
attain prominence under the present circumstances, when 
equipment, personnel and fuel is scarce. 


Much belated, traffic results from some of Europe’s major 
airlines are now coming in; from only one of these reports 
can the influence of the war, even during the relatively 
quiet first four months, be gathered. The other figures 
just show the effect of the war by the exceedingly small 
gains, if any. 


The effect of the war was even felt in the Far East, where 
the year report of the KNILM, Royal Netherlands Indies 
Airways, shows a gain of only, 103 passengers over 1938, 
with a 21,075 total for 1939. Small increases in freight 
and mail are also reported, working out at 14 percent 
approximately. 


The Swedish ABA gives the following figures for its opera- 
tions: passengers 48,029 (46,845); mail 1,270,000 Ib. 
(1,574,000 lb.) and freight 2,468,000 lb. (2,230,000 Ib.) 

The French airline, Air France, shows a drop in pas- 
senger traffic of 124 percent to 91,469; mail dropping 40 
percent and freight 8 percent to 1,775,000 and 1,900,000 
respectively. 

As mentioned before, there is one complete report show- 
ing the direct influence of World War II; Holland’s KLM 
Report is divided in two parts, results for the first eight 
months of 1939 and the last four war months. The results 
of this airline’s South American system are given separ- 
ately, as they were not so directly affected. 


During the first eight months, results, compared with 1938, 
were as follows: passengers 110,800 (103,700); freight 
4 ia lb. (2,751,000 lb.); mail 1,600,000 lb. (1,572,000 

Je 

With the outbreak of the war, services had to be cur- 
tailed as much as 75 percent, and the results show a cor- 
responding drop. Passengers fell from 49,670 in 1938 to 
12,815, while freight and mail figures fell an average of 
50 per cent. 

Only the West Indies services show a favorable report 
for the fateful ‘year 1939—passenger traffic increased 
46 percent to 13,266, freight 42 percent to 248,000 lb. and 
mail went up 50 percent to 21,000 Ib. 

Systemwide, the results of the KLM, apparently ameli- 
orated by the fact that the first eight months were better 
than ever, and the steady improvement in South America, 
indicate only slight losses in passengers and freight of 
16 percent and 7 percent respectively, while mail showed 
an increase of 6 percent over 1938. 
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DUNCO Gives Aviation Relays 
These Specific Aviation Tests! 


Bid 3 i 7 


ALTITUDE...A bell jar, vacuum pump 
ond altitude meter for simulating conditions 
at altitudes as high as 30,000 feet enable a 
study of contact action under such conditions. 








VIBRATION... A vibration testing machine 
proves the ability of Dunco relays to with- 
stand specified vibration tests. Speeds up to 
60 cycles per second af various amplitudes 
may be obtained with this test equipment. 


SHOCK 


the exacting Navy. requirements in®* this 


A shock testing device covers 


mportant test and enables Dunco to study 


relay performance under abnormal conditions. 








CURRENT... Storage batteries deliverir 
any d-c voltage from 2 to 24 volts prov 
for strenuous load tests. Inrush 

500 amperés and continuous current: 


250 amperes at 24 volts are 


HIGH-SPEED TIMING... Anoscilloscope 
and high-speed motion picture camera pro- 
vide a means of studying high-speed contact 
action which cannot be seen with the eye. 


Danco relays and solenoids for aviation uses are not ordi- 
nary stock units such as might be sold for ordinary appli- 
cations. Each Dunco aviation type has been specifically 
designed by Dunco engineers working in direct cooperation 
with leading aircraft and component manufacturers. In 
addition to the usual material and manufacturing tests, 
Dunco aviation relays are subjected to the additional spe- 
cific tests illustrated above. This exclusive and specially 
designed Dunco aviation test equipment plays an essential 
part in proving the performance and dependability of 
these units under aviation’s most exacting requirements. 


NEW! The DUNCO AVIATION BULLETIN 


A copy of the new Dunco Aviation Relay and Solenoid Bulletin No. 
P-245 will gladly be sent upon request. If desired, we shall also be 
glad to send a copy of the complete Dunco Catalog and Data 
Book including relays for a wide variety of requirements. 


STRUTHERS DUNN, Inc. «1322 Cherry Street, Philadelphia, Pa. 
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AVIATION PEOPLE 





GEORGE F. CHAP- 
LINE has resigned as 
vice president of 
Wright Aeronautical to 
take over the presi- 
dency of Brewster 
Aeronautical. James 
Work, former president, 
is chairman of board. 


MERRILL C. MEIGS, 
publisher of the Chi- 
cago Herald-American, 
was appointed head of 
the aircraft division 
under National Defense 
Advisory Commissioner 
W. S. Knudsen, replac- 
ing Dr. George Mead. 


WALKER, 
regional traffic director 
of United Air Lines, is 


JOHN B. 


President of Airlines 
Terminal, Inc., which 
Operates the Airlines 
Terminal in N.Y.C. C. A. 
Miller is v.p. and W. S. 
Allen, secretary. 
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Major executive changes have been announced by 
Following the 
resignation of George Chapline as vice president 
William D. Kennedy, 
service manager for the past 12 years, was ap- 
pointed to succeed him as sales manager. 
Kennedy had previously been with the Air Corps, 
for whom he had installed its present inspection 
and maintenance systems. 


Wright Aeronautical 


and sales manager, 


Harris & Ewing 
NEW Assistant Admin- 
istrator of Civil Aero- 
nautics is Charles Il. 
Stanton, for twelve 
years a key executive 
of the Federal Airways 
System. Arlin E. Stock- 
burger is named Ad- 
ministrative Consultant. 


E. R. PERRY has been 
appointed to the newly 
created post of execu- 
tive assistant to Presi- 
dent P. G. Johnson of 
Boeing Aircraft Co. For 
past three years he was 
a management execu- 
tive with Talon, Inc. 


Corporation. 


Philip B. Taylor, (I.c.) 


A. FELIX DU PONT, 
JR., president of Elton 
Investment Company, 
vice president of All 
American Aviation, and 
test pilot, has been 
elected a director of 
the American Export 
Airlines. 


THE DANIEL GUG- 
GENHEIM MEDAL for 
1940 goes to Glenn L. 
Martin for “contribu- 
tions to aeronautical 
development and the 
production of many 
‘types of aircraft of high 
performance.” 


(I.) 


Mr. 


with Wright since 1922, latterly as chief engineer, 
is promoted to assistant general manager and will 
work closely with Myron B. Gordon. Raymond W. 
Young (r.c.) advanced from assistant chief erngi- 
neer to chief engineer, started with Wright as test 
engineer in 1925, and was the winner of the Man- 
ley Medal in 1937. P. W. Brown, (r) general super- 
intendent, has been made assistant works manager, 
and will devote time to manufacturing problems. 


Ben Pinchot 
BYRON W. SKILLIN 
has been appointed 
traffic manager of All 
American Aviation, to 
develop the company’s 
traffic program and its 
plans to extend pick-up 
service through New 
England. 


FRANK F. RUSSELL, 
president of National 
Aviation Corp., was 


elected a director of - 


the Bank of the Man- 
hattan Co. He is also 


a director of National 


Aviation, Lockheed Air- 
craft and Bel) Aircraft. 


ACCORDING to officia! 
NAA barograph read- 
ing, Grace Huntington 
reached 24,311 ft. in her 
65 hp. Taylorcraft on 
Sept. 13 (not 22,700 ft. 
as first read), establish- 
ing a world’s record for 
light planes. 


TO TRAIN 8,000 new 
employees, Republic 
Aviation separates em- 
ployment and personnel 
activities. Philip R. 
Shays (above) becomes 
personnel director; S. 
E. McMurtrie employ- 
ment manager. 
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PRECISION not only with respect to the visible and measurable 












— but precision in control of the unseen elements 
that can so greatly effect bearing endurance. it 
is this complete precision from the raw material 
to the finished product that is the heart of 
New Departure’s reputation for extreme reliability. 
New Departure, Division of General Motors, Bristol, 


Connecticut, Detroit, Chicago and San Francisco. 


NEW DEPARTU 


THE FORGED STEEL BEARING 204 
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Lockheed’s New Photo-Loft Process 


A new photo-loft-template 
process worked out by Lockheed 
Aircraft is expected to so ac- 
celerate plane production that 
it will be possible to shorten the 
time between engineering and 
test flight by from two to four 
months. The new equipment 
consists of two huge cameras, 
one 34 ft. long and equipped 
with one of the largest photo- 
graphic lenses ever made, the 
other standing 10% ft. high and 
mounted on a derrick arrange- 
ment with the camera pointing 
straight down. 

This latter camera is used 
first, in the loft, where a pic- 
ture of the engineer’s drawing 
is taken. The camera is fixed 
focus, set for one scale (4) re- 
duction, and all adjustments 
are “safetied” and stay put. 
The focus is checked every two 
weeks, a set-up which permits 
pictures being taken by a loft 
man who is not a photographer. 

After the picture is taken in 
the loft, the plates go to the 
photo department for develop- 
ment, and then are put in a 
special camera and projector. 


The giant camera projects the 
reduced scale negative back to 
the full size on sensitized metal 
prints. Immediately subsequent 
to making the projection on the 
sensitized metal, another is 
made on_ sensitized tracing 
cloth which provides the means 
for making blueprints. The 
metal plates are cut out and 
become the templates that go to 
the shop, while the tracings are 
sent to the blueprint dept. 

In the past each template had 
to be laid out manually. The 
main function of the new sys- 
tem is to eliminate this manual 
duplication of effort, which has 
been the bottleneck between re- 
leased engineering information 
and the finished parts and tools 
manufactured. 


Engineering Feat 


Details of a spectacular en- 
gineering feat by which the 
center section of the giant 
Douglas B-19 Army bomber 
was moved from its assembly 
cradle and mated with the nose 
and tail fuselage sections have 


CHECKING THE FOCUS in Lockheed’s new loft camera for 
Photographing templates. Chief Photographer J. H. Washburn 
holds one of the 14x17 in. glass plates for the derrick-like appa- 
ratus used in a new process which is expected to save two to 
four months’ time and $20,000 per model in plane production. 
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AVIATION ENGINEERING 


been revealed. Climaxing sev- 
eral years of secret construc- 
tion work in the closely guarded 
Douglas final assembly hangar, 
the mating operation was so 
huge that it was directed by 
experienced bridge builders. 
The 80-ton B-19 was built in 
three main sections, the center 
portion of the fuselage being 
constructed integral with the 
center section of the wing. To 
complete the structure it was 
necessary to unite the three por- 
tions of the fuselage. The sec- 
tion to be moved weighed 34,000 
lb. so a complete preliminary 
dress rehearsal was staged with 
electric winches operating 
through pulleys in the roof 
trusses of the huge hangar. 
When the actual operation was 
undertaken it took just under 
five hours and there was not 
the slightest hitch in the pro- 
cedure. Final assembly work is 


ASSISTANT PROCUREMENT 
OFFICER for the Air Corps, 
for the Detroit district, is Maj. 
James H. Doolittle, top-notch 
pilot and president of the In- 
stitue of the Aero. Sciences. 


now continuing at full speed. 
The 8-19 will be flown next year. 


smsernatvonal 
BOEING STRATO-CHAMBER—With airplanes destined to fly 
higher and higher, Boeing’s 3-ton strato-chamber can reproduce 
all the conditions of high altitude flight for test purposes within 
the laboratory. 


PART OF LYCOMING’S new vibration equipment for instru- 
ment installation testing in a Piper Cruiser. Lycoming engines 
of 50 to 75 horsepower are to be tested under operating con- 


ditions. 
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Washington (AVIATION Bu- 
REAU )—During the fifteen years 
that the government has con- 
tracted with air carriers for 
the transportation of mail, sev- 
eral rate structures have been 
tried and much experience has 
been gained. On Dec. 2, the 
Civil Aeronautics Board met 
with representatives of the 
transport companies to examine 
possible advantages of adopt- 
ing fundamentally new methods 
of rate making. It is hoped, of 
course, that whatever new 
structure can be arrived at will 
be permanent. 

Agenda for discussion, as out- 
lined by Harllee Branch, CAB 
chairman, covers four points. 
The first point is a group of 
questions: Should there be a 
basic payment proportional to 
the volume of service per- 
formed? If so, should such a 
rate be fixed to produce com- 
pensation equal to the cost of 
carrying mail by air? If not, 


Transport Operators Meet With CAB Dec. 2 
To Consider Revision of Mail Rate Basis 





to what should the rate be re- 
lated? Should the rate be uni- 
form for all carriers or should 
it vary for different classes? 
If such a rate were not suffi- 
cient for some carriers, how 
should it be supplemented? On 
a mile basis? Should supple- 
mentary pay be figured on the 
need of the particular carrier? 
The remaining three points 
are further questions with re- 
lation to supplementary pay 
over basic pay: Upon what 
basis is it appropriate to de- 
termine the amount of actual 
or anticipated net income that 
should be allowed in determin- 
ing a fair and reasonable rate 
of compensation? Should the 
maximum number of schedules 
be taken into account in fixing 
compensation, and how? What 
basis should be adopted for de- 
termining allowances for op- 
erating expenses and for non- 
mail revenues? We don’t know 
when there will be a decision. 
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THE IMPORTANT CENTRAL AMERICAN TRANSPORT SYS- 
TEM OF TACA (Transportes Aereos Centro-Americanos), 
now owned by American Export Airlines, 
service to 243 airports in six countries and expects this year to 
carry 125,000 passengers as well as 5,000,000 Ib. of mail and 
30,000,000 Ib. of freight. AEA has applied to the CAB to estab- 
lish service across Gulf of Mexico from New Orleans to facili- 
tate direct connection with all countries and markets served 


by TACA. 
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Commercial Production 
To Be Continued 


Washington (AVIATION BU- 
REAU)—The extent to which 
factory space urgently needed 
for military production shall 
be used for manufacture of 
transport airplanes is still be- 
ing thrashed out inside and out- 
side the government. But it has 
now been decided that some 
commercial production will con- 
tinue. The appointment of a 
prioritics committee on com- 
mercial planes is not, as might 
be assumed, the signal that re- 
strictions are in the offing. 
Rather it marks administration 
determination that civil manu- 
facture shall have some pro- 
tection. 

A month or more ago the 

Army was pushing for a com- 
plete embargo on production of 
transport airplanes. With Boe- 
ing flying fortresses standing 
idle at the factory waiting for 
engines, it could see no sense in 
letting the airlines have new 
equipment. The Defense Com- 
mission, however, took a pre- 
cisely contrary view. 
The dispute, reportedly, went 
clear up to the President. He 
stood with the commission, and 
it was decided that “a healthy 
air transport system is an es- 
sential adjunct to national de- 
fense.” The priorities commit- 
tee was then appointed, not so 
much to schedule orders as to 
stand guard against Army at- 
trition of commercial orders. 


Lightning Disabled Pilots 


The Safety Bureau of the 
Civil Aeronautics Board, after 





long investigation, found that 






























AMERICA’S FASTEST twin-engined airliner—the 17-place Lock. 
heed Lodestar which broke the transcontinental 


record for 
1,200 hp. Wright Cyclones, the 


Lodestar flew from Burbank to Jacksonville in 9!4 hours. 


in the Penn-Central crash at 
Lovettsville Aug. 31, killing 25 
persons, the pilots probably 
were disabled by a severe light- 
ning discharge. This conclusion 
was anticipated by most com- 
petent observers. There was no 
definite evidence of the dis- 
abling of the pilots, but the Bu- 
reau was forced to accept it as 
probable because all other 
causes within reason were elin- 
inated. 


TransatlanticMovesSouth 
To Ride the Trade Winds 


Pan American Airways is 
taking the long way around for 
a surer way home. Application 
has been made to CAB for per- 
mission to route westbound 
planes returning from Portugal 
southward to Bolama in Portu- 
guese Guinea, West Africa; 
thence westward 3,104 miles to 
Port of Spain in northern South 
America; then stop at San 
Juan, Puerto Rico; then a final 
1,600-mile jump to New York. 
East bound, PAA will fly its 
regular route: Bermuda and 
Horta in the Azores. Horta will 
be passed up when conditions 
there are not favorable. 

This proposed winter sched- 
ule will take effect Dec. 1 and 
continue till April 30, making 
two round trips weekly. On 
May 1 it is expected the new 
Clippers now building will have 
been delivered, making possible 
four schedules weekly. 

Primary reason for the wit- 
ter schedule is to assure regu- 
lar trips; the need for unfail- 
ing communication with Europe, 
as the war spreads and intens!- 
fies, will be greater than ever. 
Last winter, PAA frequently 
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encountered heavy headwinds 
westerly, and rough water on 
the Horta Harbor, causing de- 
lays. On the new South Atlantic 
crossing, the easterly trade 
winds blow so regularly that 
they can be counted on. They 
are the same winds that blew 
the old sailing clippers to the 
New World. The 3,000-mile hop 
calls for additional fuel tank 
capacity; but this same Ca- 
pacity serves also to pass up 
Horta when necessary on the 
eastbound run. PAA officials 
believe the new arrangement 
will enable them to haul double 
the number of passengers out 
of Lisbon this winter. 

Reports were circulated that 
the State Department favored 
this South Pacific route partly 
in order to put Pan American 
closer to the Italian and Ger- 
man routes for competitive rea- 
sons. Maybe so. The appear- 
ance of United States aircraft 
on the Coast of Africa won’t 
do any harm. State Depart- 
ment approval was necessary 
because the run south from Lis- 
bon crosses the new combat 
zone at the Mediterranean en- 
trance, declared by the Presi- 
dent when Italy went to war. 


Boston-Mexico City 


Last spring American Air- 
lines announced intention to file 
for a route between Dallas-Ft. 
Worth and Mexico City. Now 
comes word that the govern- 
ment of Mexico has granted the 
necessary permit to AA. The 
service will connect with AA’s 
existing system at Ft. Worth 
and Dallas, and will stop at 
El Paso. This will give the 
company an opportunity to op- 
erate through planes from Bos- 
ton, New York, Washington, all 
the way to the ancient capital 
of the Aztecs. C. R. Smith, AA 
president, says service will start 
as soon as company’s applica- 
tion, now being filed, is ap- 
proved. 


Say Signals Failed 


United Air Lines’ accident, 
Nov. 4, killing five passengers 
and five company employees, 
was heartbreaking to the man- 
agement and to the Authority, 
as well as to bereaved relatives. 
Up to that date United had 
flown 38,500,000 miles, carrying 
nearly half a million passen- 
gers without injury or accident. 
In ten years of operation with 
multi-motored equipment, Uni- 
ted has flown 30,000 trips and 
had only four serious accidents 
involving fatalities. 

_ Informed persons said that 
Captain Fey had normal radio 
signals on his approach to the 
airport. As he went through 
the routine instrument ap- 


have started discharging only 
“A” signals in all quadrants in- 
stead of “A” and “N”. Result 
was that the pilot continued 
southeast expecting to pick up 
an “N” signal, and, being en- 
tirely on instruments, he 
crashed into the foothills of the 
Wasatch which rise just east of 
the city. AVIATION has learned 
that United executives believe 
the accident resulted from 
causes beyond their control. 

The constructive angle on 
this misfortune is that investi- 
gators for the Civil Aeronau- 
tics Board, with airline officials, 
plan to start continuous obser- 
vation of the functioning of 
radio range stations. 


AIR 
TRANSPORT 
INDICATOR 


November 1, 1940 


164.4 


Which is the ratio of passenger- 
miles reported by the Air Trans- 
port Association for all domestic 
lines for October, 1940, to the 
figure for October, 1939. Total 
for the indicator has continued 
to fall back from the year's 
peak. For the first ten months 
of 1940 traffic stood at 883,- 
972,082, revenue passenger miles 
—up 64.4 per cent over Oc- 
tober, 1939. 


See Finance page for individual 
companies’ traffic figures. 














Mexico Certificate 


American Export Airlines, the 
sea-going giant that took the 
air to challenge the ocean-flying 
champion Pan American Air- 
ways, weighs in about as fol- 
lows: has a certificate for a 
transatlantic service to Portu- 
gal, has three Sikorsky 44s in 
the making for the job, and is 
hoping for Congress to change 
its mind and vote money for 
mail pay on the run to Portugal. 
has possession of TACA 
{Transportes Aeros Centro 
Americanos), which covers Cen- 
tral America like a spider web. 

From there the company 
hopes to go ahead by getting 
CAB approval of its newly- 
placed application for the TACA 
purchase; getting approval for 
its proposed split-route service 
across the Gulf from New Or- 
leans, via many points in Cen- 
tral America, tieing in with 
TACA, to Panama City (on 
the border of Panama, not on 
the Canal). For this job Ex- 
port is negotiating with Lock- 
heed for a number of four-en- 
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THAT FIBER COLLAR 
solved the aircratt 
fastening problem... 


N every Elastic Stop fastening, it is the collar 

that keeps the nut tight . . . by automatically 
eliminating thread play when the nut is applied, 
and by continuing to hold the load-carrying 
thread faces in a constant pressure-contact. 


This collar has properties, not possessed by 
metals, which make it ideally suited to its job. 
Made of a bone-like chemically-hardened cotton 
cellulose fiber . . . one of the toughtest and most 
durable substances known .. . it is not adversely 
affected by moisture, gasoline, oil, grease, or 
ordinary solvents. Most important, it is highly 
resilient and readily absorbs vibration and shock 
without fatigue or change in its structure. 


Thirteen years of application to aircraft fast- 
enings, and the present use of Stop Nuts on all 
American military and transport planes, testify 
to the soundness of the Elastic Stop principle. 














After ten years hard service and exposure to 
weather, this steel Stop Nut is badly rusted... 
yet the fiber collar is in perfect condition. The 
fiber has actually outlasted the metal. 


(“ee contains a graphic explanation of the 
Elastic Stop principle, presents test and 
application data, illustrates uses, and lists the 
complete line of nuts @ Write for a copy. 


ELASTIC STOP NUT CORPORATION 
2320 VAUXHALL ROAD e UNION, NEW JERSEY 


SELF-LOGKING 


NUTS 




































































Unless every one of the eight critical dimensions of this 75 mm. shell 
checks within prescribed limits, it does not pass this guardian of quality. 
Six hundred an hour of these shell bodies are thus checked on the 
Sheffield Multichek Electrigage pictured at the left. In a flash the inspector 
knows whether each shell body is accept- 








able or not. 


The slightest variation beyond tolerance 
limits is flashed by a colored signal light on 
the control board above the Electrigage 
head. The color of the light indicates 
whether the dimension is oversize or under- 
size. And the position of the colored flash 
indicates just which dimension or dimen- 
sions are incorrect. If all dimensions are 
correct the master signal at the top of the 
board so indicates. Then it is unnecessary 


to read individual signals. 


If your problem is rapid, accurate inspec- 
tion of multiple dimensions on a wide 
variety of parts without eye strain, write 
for particulars on the Sheffield Multichek 


Electrigage. 
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Recent Awards 


War Department 


United Aircraft Corp., Hartford, 
io $480,024 for maintenance 
parts. 


Bendix Aviation Corp., Bendix 
N. J., $6,393,220 for indicators and 
transmitters. 


Sperry Gyroscope Co., Inc., Brook- 
lyn, N. Y., $8,484,522 for mount 
assembly filter. 


Wright Aeronautical Corp., Pater- 
son, N. J., $11,436,042 for aircraft 
engines. 

Ford Motor Co., Dearborn, Mich., 
$122,323,020 for aircraft engines. 


Square D Company, Elmhurst, 
8 Y., $222,000 for indicator assem- 
ies. 


Bendix Aviation Corp., South Bend, 
Ind., $235,526 for wheel brake as- 
semblies. 


Bendix Aviation Corp., Bendix 
N. J., $267,000 for inverters. ’ 


Wright Aeronautical Corp., Pater- 
son, N. J., $218,851 for mainte- 
nance parts for Wright Engines. 


Bendix Aviation Corp., Bendix, 
N. J., $8,186,315 for indicator and 
tube assemblies. 


Sperry Gyroscope Co., Brooklyn, 
N. Y., $9,961,240 for indicator and 
controller assemblies. 


Goodyear Tire & Rubber Co., Ak- 


ron, Ohio, $1,581,331 for wheel and 
brake assemblies. 


Hayes Industries, Inc., Jackson, 
Mich., $803,720 for wheel and brake 
assemblies. 


Bendix Aviation Corp., Bendix, 
N. J., $968,500 for compass as- 
semblies. 

Square D Co., Elmhurst, N. Y., $2,- 
745,985 for altimeter assemblies. 


Weston Electrical Instrument 
Corp., Newark, N. J., $1,509,420 
for indicator assemblies. 


The Glenn L. Martin Co., Balti- 
more, Md., $788,555 for armament 
equipment. 

Bendix Aviation Corp., Bendix, 
N. J., $5,663,167 for switch assem- 
blies. 

Bendix Aviation Corp., South Bend, 
Ind., $12,671,030 for aircraft arma- 
ment. 

Standard Steel Works, Kansas 
City, Mo., $178,850 for standard 
assemblies. 


Variety Alrcraft Corp., Dayton, 
cae $115,200 for standard assem- 
lies. 


Bell Aircraft Corp., Buffalo, N. Y., 
$229,245 for armament equipment. 
Mercury Aircraft, Inc., Ham- 
mondsport, N. Y., $125,787 for 
trainer assemblies. 

Grimes Mfg. Co., Urbana, Ohio., 
$232,530 for landing lamp assem- 
blies. 

Vultee Aircraft, Inc., Vultee Field, 
Calif., $327,792 for maintenance 
parts for planes. 

United Aircraft Corp., East Hart- 
ford, Conn., $632,459 for mainte- 
nance parts for planes. 
Jack-Heintz Ltd., Palo Alto, Calif., 
$2,535,867 for starter assemblies. 
Lycoming Division, Aviation Mfg. 
Co., Williamsport, Pa., $6,703,539 
for airplane engines. 

General Electric Co., Schenectady, 
N. Y., $1,138,170 for generator and 
regulator assemblies. 

Electric Storage Battery Co., Phil- 
adelphia, Pa., $552,224 for aircraft 
storage batteries. 

Goodyear Tire & Rubber Co., Ak- 
ron, Ohio, $2,886,517 for wheel as- 
semblies. 

Hayes Industries Inc., Jackson, 
Miss., $618,629 for wheel assem- 
blies. 


Navy Department 
Consolidated Aircraft Corp., San 
Diego, Calif., $75,313 for airplanes. 


Glenn L. Martin Co., Baltimore, 
Md., $106,125 for airplanes. 


|United Aircraft Corp., East Hart- 
‘ford, Conn., $59,490,703 for, air- 


plane engines. 
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Industry Backlog 


Unfilled orders of the air- 
craft industry now approxi- 
mate $3,500,000,000, an in- 
crease of $385,000,000 in the 
past monin consisting mainly 
of U.S. Navy orders. Only a 
year ago the industry was 
expanding its plant capacity 
to take care of a backlog 
which had crossed the $500,- 
000,000 mark for the first 
time. Now that the U.S. 
Government’s current air- 
craft purchasing program is 
nearly completed, plans al- 
ready are being formulated 
in Washington for a new 
20,000 military plane pro- 
gram to be presented to Con- 
gress early next year. Mean- 
while Great Britain plans to 
order an additional 12,000 
planes and the Dutch East 
Indies, among other nations, 
also are shopping around 
for more war planes. Con- 
tracts held by domestic plants 
come to a grand total of 
about 39,000 fighting craft; 
25,000 for the American mil- 
itary and naval forces, and 
14,000 for the British. The 
following table gives the 
latest approximate unfilled 
orders in dollar volume of 23 
primary producers of planes 
or airera:t engines. 








Both the aircraft manufacturing 


new program may entail 12,000 


Navy. New armament programs, 





By Raymond Hoadley 


companies and the domestic air 
transport lines, as a rule, will report record-breaking earning power 
in 1940, despite substantially higher taxation. Meanwhile a new air- 
craft procurement program is taking form in Washington that bids 
fair to nearly equal the huge 1940 program now under order. The 


the U.S. Army Air Corps and possibly another 5,000 for the U.S. 


lems and the entry of the motor car makers—all present a fast- 
moving and ever-changing picture as Uncle Sam begins building a 
powerful air defense. The aircraft companies have no difficulty 
securing necessary working capital these days. 





planes for the British, 20,000 for 


more plant expansion, labor prob- 








Deliveries of the primary air- 
craft companies are now run- 
ning in the neighborhood of 
$60,000,000 a month. But while 
output has more than doubled 
in the past twelve months it is 
still far short of the goal that 
must be attained to meet the 
needs of the defense program 
and the British. Plane deliv- 
eries in the first nine months 
amounted to about $400,000,000 
and it now appears likely that 
the total for the full year will 
be around $600,000,000 as 
against $225,000,000 in 1939. 
The industry will not hit its 
stride until the summer of 1941. 


The following table gives a pre- 
liminary estimate (in millions) 


of the 1940 sales of a group of 
six of the large aircraft manu- 
facturers, together with the 
19389 comparative figures. In 
each case sharp gains in dollar 
volume are shown this year. 


1940 1939 
EE ee Pe eee $20 $12 
Curtiss-Wright ........ 122 49 
BOOED ccgee ss bade owe 60 28 
| PPT CT Cr 42 35 
North American ....... 38 28 
ee eee 112 48 

$394 $200 


Several of the domestic airlines 
established new monthly records 
during October, reversing the 
normal trend at this season of 
the year. As a result several of 
the lines are planning to con- 























Allison (General 
Motors) ....... $100,000,000 2 
Aviation Corp. 21. * g0'000;000 Current Earnings Reports 
ee ee eee 22,000,000 
et pte i.e. 60,000,000 Profits 
a ee 203,000,000 Net Profits per share 
ong DNs 78 ANS oe Company Period 1940 1939 1940 1939 
ene 9 9:6:919'9)8 9.9 1000,000 Aviation Corp..... 9 mos. Aug. 31 $72,855 d $1,324,047 $0.02 .... 
Continental Motors  etape'een || Borg Wamner...... 9 mos. Sept. 30 4,125,231 3,484,036 1.76 $1.49 
Curtiss-Wright ... 520,000,000 Continental Motors 9 mos. July 31 389,188 4144809 0.13 .... 
Douglas ......... 400,000,000 Curtiss-Wright.... 9 mos. Sept. 30 8,305,639 4,543,552 0.88 0.38 
Fairchild ........ 15,000,000 eee 9 mos. Aug. 31 7,288,335 2,382,159 12.15 3.97 
ee ste e eee eees 122,000,000 Ex-Cell-O......... 9 mos. Sept. 30 1,337,727 530,514 3.49 1.34 
pares seeeeees 20,000,000 Fairchild Av...... 9 mos. Sept.30 422,031 295,512 1.25 0.87 
Reals alae et aay eor'eey || G. is Martin. .:... 9 mos. Sept. 30 4,814,984 1,513,778 4.40 1.39 
North American.. 225 °000,000 North American... 9 mos. Sept. 30 3,338,538 5,049,617 0.97 1.47 
Northrop ....... ”  “94’900,090 || Square D......... 9 mos. Sept. 30 1,263,002 .......... | Bees 
Packard ......... 217,000,000 Thompson Products 9 mos. Sept.30 560,802 292,618 1.78 0.89 
Republic: 5.0. 6306. 65,000,000 ho RTS eee 9 mos. Sept.30 237,187 d 5,489 0.25 .... 
Ryan ............ 12,000,000 United Aircraft.... 9 mos. Sept. 30 9,199,768 5,799,307 3.46 2.18 
United Aircraft .. 430,000,000 United Airlines.... 9 mos. Sept. 30 1,017,422 354,367 0.68 0.23 
WOO i saas cokae 95,000,000 . 
d — deficit. 
$3,529,000,000 
With the Airlines 
Revenue Passenger Miles* Revenue Passengers 
October % 10 Months % October % 10 Months % 
Company 1940 1939 gain 1940 1939 gain 1940 1939 gain 1940 §=1939 gain 
American Besa eaters 35,398 22,336 59 263,696 166,653 51 104,158 59,128 76 735,858 435,634 68 
etl Southern.... 2,117 936 102 13,584 7,402 83 5,466 2,401 137 35,611 18,762 90 
ern octane 14,794 9,114 63 129,993 82,196 58 37,000 23,756 64 284,874 196,352 45 
Northwest . -...... 5,396 8,728 51 45,1388 28,782. 60 12,311 3,556 65 98,424 60,929 61 
enn-Central...... 4,285 2,073 106 32,315 17,496 84 24,616 12,093 103 181,994 100,960 80 
W.A #35,991 21,055 71 x 240,236 139,411 72 


United 


eeeeee ee eee 


‘aa ....+. 25.201 15,809 “60 196,184 124802 (57 #49895 31,796 
923 45 13,851 


9,146 51 #5,081 


* (000 omitted)—# Sept.— x 9 months. 
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3,135 62 


56 x 343,821 208,091 65 
x 36,167 22,130 63 
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tinue flight schedules through- 
out the winter season on an 
equal level with those main- 
tained during the summer. Most 
of the major companies now 
have shown over the corre- 
sponding months of _ the 
preceding year an increase in 
passengers carried and revenue- 
passenger-miles for a _ period 
of 24 to 28 consecutive months. 


Banking circles report that Bos- 
ton-Maine Airways, Inc. is con- 
templating an offering of com- 
mon stock to be handled through 
a syndicate’ of Boston and New 
York financial houses. It is 
planned to raise around $600,- 
000 through the financing. Two 
other lines, American Airlines 
and Penn-Central Airlines, re- 


-lcently sold stock to finance the 


purchase of new equipment. 
American brought out an issue 
of 50,000, 43 percent preferred 
stock at $70 a share while PCA 
sold 60,000 common shares at 
$15.87 4 a share. 


TWA has chosen another means 
of financing its new equipment 
program, having arranged a 
four-year revolving credit with 
a group of banks. Under the 
agreement TWA is permitted 
to borrow $2,500,000 initially 
and varying other sums gradu- 
ated downward annually to the 
agreement’s expiration in 1944. 
TWA officials favor this form 
of financing because it “pro- 
vides extreme flexibility and 
assures the airline of adequate 
funds without the necessity of 
fixed borrowings.” 


Activity in aircraft plant con- 
struction has become a big fac- 
tor in operations of the 
structural steel companies. 
Bethlehem Steel Co. has a con- 
tract from Curtiss-Wright for 
9,500 tons of steel and one from 
Republic Aviation requiring 8,- 
000 tons. U.S. Steel Co. secured 
a Curtiss-Wright order for 8,- 
000 tons, while Curtiss-Wright 
and Boeing gave orders totaling 
10,000 tons and 3,000 tons re- 
spectively to unnamed steel 
makers. In addition, Curtiss- 
Wright is making inquiry in the 
market for 18,500 tons of addi- 
tional steel for plants in Ohio 
and Missouri. 


Howard Hughes, through Hughes 
Tool Co., purchased an addi- 
tional 13,700 shares of TWA 
in September, according to the 
latest report of the SEC on se- 
curity purchases and sales. The 
Hughes holdings in TWA now 
total 385,650 shares or more 
than 40 percent of the airline’s 
capital stock. 




























































































‘IN CALIFORNIA... 

BANK OF AMERICA 

IS THE BANK .OF THE 

AVIATION INDUSTRY 
xa 


In California, where the aviation industry is so im- 
portant, Bank of America was the first bank to provide 
financial services meeting every need of the industry 
from plant construction to student flyer. Facilities are 
available to manufacturers, distributors and dealers for 
plant expansion, inventory, wholesale and retail financ- 
ing. There is also a financing service for aviation 
schools which includes the financing of student courses 
and the purchase of training planes. 


As Bank of America pioneered in the field of home 
financing and modernization under FHA .. . in low- 
cost automobile financing and personal loans . . . so 
now, once more, Bank of America pioneers in Amer- 
ica’s newest and most rapidly growing field—aviation! 





The “Bank of America Business Review” is a 
monthly magazine which presents the latest 
statistical picture of business, industrial, and 
agricultural conditions in California. This pub- 
lication, edited by a staff of analysts working 
with information largely provided by the 495 
branches of Bank of America, located in 307 
California communities, is sent free to execu- 
tives. Write for it on your business letterhead, 
addressing the Head Office of Bank of America 
in San Francisco or Los Angeles. 


Bank of America 
NATIONAL $4vines ASSOCIATION 


Member Federal Reserve System 
Member Federal Deposit Insurance Corporation 
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Douglas Aircraft is creating 
business for automotive and 
industrial concerns east of the 
Rocky Mountains through the 
placing of subcontracts total- 
ing in excess of $75,000,000 for 


| parts and subassemblies. Briggs 


Mfg. Co., General Motors Corp., 
Murray Corp., all of Detroit, 
Fleetwings Co. of Bristol, Pa., 


| Goodyear Aircraft Co. of Ak- 
|ron, McDonnell Aircraft Co. of 
| Robertson, Mo., and Aireraft 





Mechanics, Inc., of Colorado 
Springs are sharing in the 
orders. Large contracts also are 
slated for such West Coast com- 
panies as Solar Aircraft, Ham- 
mond Aircraft, Axelson Mfg. 
Co., Hammond Aircraft Prod- 
ucts, and Vega Airplane Co. 


Dividend season has arrived for 
aircraft investors. Unlike most 
industries, few aviation com- 
panies pay quarterly dividends. 
A few, including the Sperry 
Corp. and United Aircraft 
Corp., usually declare dividends 
in June and December but the 
majority who pay dividends 
make only one disbursement at 
the year-end. This month Cur- 
tiss-Wright will pay a common 
dividend of 50c. a share—the 
first common dividend declared 
since the present company was 
organized in 1929. Douglas Air- 
craft led the dividend paying 
procession this fall, declaring 
a dividend of $5 a share, pay- 
able Nov. 20, as compared with 
one of $3 a share a year ago. 
United Aircraft followed with 
a $2 dividend, payable Dec. 16, 
bringing payments for the year 
to $3.50, as against $2 in 1939. 


Other security transactions by 
directors of aircraft companies 
included the following: Le- 
clanche Moen sold 1,100 shares 
of Aero Supply Mfg., L. B. 
Manning sold 1,900 shares of 
Aviation & Transportation Co. 
common stock while Gene Tun- 
ney bought 1,000 shares. H. E. 
Ryker bought 500 shares of 
Aircraft Accessories class A 
stock. E. R. Palmer sold 500 
shares of Bendix Aviation, and 
James Work sold 400 shares of 
Brewster Aeronautical Corp. 
At the same time Lewis Kalb 
and Clarence Reese bought 1,- 
250 and 1,000 shares, respec- 
tively, of Continental Motors. 
Edmund T. Price bought 700 
shares of Solar Aircraft Co. 


National Aviation Corp., a lead- 
ing aviation investment trust, 
reports indicated net assets on 
Sept. 30, 1940, were equal to 
$16.63 a capital share, as 
against $16.48 a share on Sept. 
30, 1939. Frank F. Russell, 
president of National Aviation, 
has been elected a director of 
the Bank of Manhattan Co. 





Much of the boom one hears 
about in the machine tool in. 
dustry stems from the aviation 
companies. For example, Ex. 
Cell-O Corp. has under way a 
$3,000,000 expansion program 
to increase facilities for han. 
dling its rapidly increasing air. 
craft parts business. The pro- 
gram is to be financed through 
term bank loans and will in- 
crease manufacturing capacity 
about 50 percent. 


Earnings of the nation’s air 
transport industry in Septem. 
ber were approximately double 
the income earned by the air. 
lines in the same month of 1939, 
according to nearly completed 
reports of individual companies 
filed with the Civil Aeronautics 
Board. With reports lacking 
from only two of the major 
companies, the combined net in- 
come, before taxes, was about 
$1,400,000 for the reporting 
operators, comparing with 
around $725,000 in September 
1939. Chicago & Southern and 
Mid-Continent were the only 
two reporting deficits while 
TWA, followed by American 
Airlines, reported the largest 
earnings for the month. 


Here and There The mil- 
lion dollar expansion program 
at Northrop Aijircraft’s Haw- 
thorne, Calif., plant will not 
require additional financing or 
borrowed capital as the com- 
pany has ample funds for the 
project Waco Aircraft 
production has reached a new 
peak of 21 planes a week ... 
Backlog of Kinner Motors 
stands at $700,000, an increase 
of $150,000 since early in Sep- 
tember . . . Bell Aircraft 
and Beech Aircraft are furnish- 
ing the funds for their respec- 
tive plant expansions but the 
government will repay them for 
these expenditures over a five- 
year period Piper Air- 
craft produced over 2,000 
planes in the first nine months 
of 1940 and expects to pass the 
3,000 mark before the year 
closes . Fairchild Aviation 
Corp. has unfilled orders cur- 
rently totaling around $5,200,- 
000, up from $1,988,000 a year 
ago. Shipments of Boeing Air- 
plane Co. were $6,632,000 in the 
quarter ended Sept. 30, as com- 
pared with $7,567,000 in the 
preceding six months : 
Budd Mfg. Co. has licensed 
Piper and Solar to use the 
Shotwell Process—which takes 
the place of riveting—and other 
companies including North 
American, Martin and Boeing 
are reported negotiating with 
Budd for its use. Profit of Cur- 
tiss-Wright Corp. for the first 
nine months this year was at 
an all-time high record. 
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Plane Financing 


The First National Trust & 
Savings Bank of San Diego is 
receiving the blessings of the 
entire private flying industry 
these days because of an adver- 
tising campaign it has spon- 
sored. The copy reads, “The 
First National will help you to 
buy your own plane. Here in 
San Diego the air capitol of the 
west, we have watched the 
rapid and sound growth of avi- 
ation. Month by month rec- 
ords have shown more hours 
flown, more mail and express 
carried, and more passengers 
delivered safely. Each 
happy landing has increased 
the number of boosters for this 
modern method of transporta- 
tion, and has created a desire 
among many to own a plane of 
their own. You are invited to 
discuss an airplane loan with 
any officer of the First National 
at the main office or any 
branch.” 


Members of the Kansas City 
Junior Chamber of Commerce 
have become so_ air-minded 
since the organization began 
sponsoring the CAB’s non-col- 
lege flight training program 
that plans have been announced 
whereby twenty of the mem- 
bers will form a corporation to 
purchase a plane and learn to 
fly. The planes will be delivered 
Nov. 15. Each member of the 
corporation hopes to obtain his 
pilot’s license within three 
months. Chairman of the U.S. 
Junior Chamber of Commerce 
is Edward A. Tappe, of Kansas 
City, who holds a commercial 
license. 


Athens Activities 


Typical of activities going on 
In many parts of the country 
are those of Athens, Ohio. 
Within a year five Taylorcrafts, 
two Wacos and a Beechcraft 
have been purchased and two 
new hangars have been built. 
Under the direction of Gordon 
K. Bush, head of Athens Air- 
ways, 30 CPTP students are in 
the primary training group and 
ten more are in advanced train- 
Ing. Numerous students are 
Paying for their own flying 
time. 


Hibbing Airport 


Up in northern Minnesota 
the town of Hibbing is getting 
itself a fine new flying field. 
Some $200,000 was spent on the 
field and now -$50,000 more is 
being used for a new hangar. 
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Under Millar Wittig’s direc- 
tion, CPTP activities are going 
on at full speed and the field 
is one of the most active in 
that area. 


Twelve miles from the Ca- 
nadian border, at Ely, Minn., 
is the largest seaplane base on 
inland waters in the country, 
so we hear. Ely is in the midst 
of hundreds of inland-lakes and 
seaplanes have proven to be the 
best means of transportation to 
many of the outlying sections. 
It is the headquarters for the 
U. S. Forestry Service which 
maintains a seaplane forest fire 
patrol. Seaplane service has 
greatly reduced the fire hazard 
in the northern woods in recent 
ears. 

In addition to a great amount 
of student work, Bill Leithold 
has had considerable success in 
flying fishermen to lakes which 
are inaccessible by auto roads. 
Fishing parties can fish di- 
rectly from the seaplanes. Leit- 
hold regularly hauls hay for a 
horse located at the Curtain 
Falls Fishing Camp, has trans- 
ported a dismantled saw mill, 
automobile engines and many 
bundles of camping equipment. 
Both the Forestry Service and 
private owners are building 
new hangars at Ely. 


Graham Aviation, flight school at 
Butler, Pa., is now operating 


out of Oil City, Meadville, 
Waynesburg, Meyers Field 
(Bridgeville, Pa.), Allegheny 





County Airport and Americus, 
Georgia—also maintaining a 
seaplane base at the Point in 
Pittsburgh. That sounds like 
expansion, added to the fact 
that Bill Graham in the past 
few months has increased his 
light-plane fleet by a Stinson 
105, a Fairchild, five Piper 
Cub Trainers, and two Waco 
YPT14 Army trainers, for the 
CPT program. 


New Hangar, Airport 
For Montreal 


At Montreal work has begun 
on the construction of a new 
hangar—the largest ever erec- 
ted in Canada as one unit— 
for Trans-Canada Air Lines at 
Dorval, near Montreal. Run- 
ways are being laid out and the 
government is building an ad- 
ministration building. Dorval 
will replace St. Hubert Airport, 
which will be devoted to war 
purposes. It is expected the 
new TCA hangar will be ready 
for occupancy next July. 


One of New Orleans’ early air- 
ports, almost beginning to fade 
from public memory leaped 
again into the spotlight with 
that city’s plans for national 
defense when the local superin- 
tendent of municipal airports in 
New Orleans announced that 
an application for $2,729,500 
had been placed with the na- 
tional administrator of CAB. 
The proposed improvements 
include the purchase of addi- 
tional adjacent land totaling 





Planning for the Sportsmen’s Show, at Grand Central Palace, 
New York are: | to r, Al Bennett; O. P. Hebert of Safair; and 


Charles Strong, Campbel!l-Fairbanks. 


Big plans are being made 


for the show and light-plane salesmen and manufacturers are 
looking forward to a successful exhibition. 





580 acres, which added to the 
present airport of 146 acres 
will give an enlarged airport 
of 725 acres, $58,000; de-stump- 
ing and grading newly acquired 
land, $70,000, replacing present 
turf runways with concrete 
runways and constructing new 
concrete runways on enlarged 
airport, $1,700,000; building 
taxiways, roadways and aprons, 
$500,000. 


TRAINING 











Republic’s Training Plan 


Entering on one of the in- 
dustry’s most ambitious train- 
ing programs, Republic Avia- 
tion Corp. has begun training 
the first of some 8,000 men for 
its expanded plant at Farming- 
dale, N. Y. Desiring to secure 
men who live in the vicinity of 
the plant, the corporation set 
up an employment committee 
of plant officials who have gone 
to all nearby towns to interview 
applicants. Men who meet the 
standards are accepted for 
training and sent to the Faust 
Aircraft Sheetmetal School at 
Jericho, Long Island, where 
they are given courses running 
from one to three months. All 
training expenses are met by 
Republic. 

The Faust School will soon 
have 2,000 students, studying 
on a two-shift basis. Republic 
will receive approximately 250 
trained men per week once the 
graduates start leaving the 
school. 


State Schools 
for New York 


Aircraft factories within New 
York State contemplate they 
will need some 52,000 men in 
the near future, according to a 
survey made by Oakley Furney 
of the State Education Depart- 
ment. This great expansion is 
far beyond the facilities of 
present public and private 
schools. Public funds have been 
voted for the establishment of 
about thirteen schools located 
throughout the state which will 
concentrate on short-term 
courses in practical work that 
will prepare them for jobs. 

Schools will be located in the 
following centers: Long Island, 
New York City, Yonkers, Utica, 
Plattsburgh, Elmira, Water- 
town, Syracuse and Olean. 
Courses will start in some cen- 
ters this month, and will be or- 
ganized to fill industry needs. 
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Lincoln School Grows 


Due to increased enrollments 
in its civilian mechanics school 
and the opening of an Air 
Corps Technical Training 
School, the Lincoln Aeronauti- 
cal Institute of Lincoln, Neb., 
is now completing an improve- 
ment and equipment project to 
provide for a $200,000 expan- 
sion program. 

The new improvements will 
provide approximately 50,000 
sq.ft. of additional floor space 
which will be devoted to new 


classrooms, new laboratories 
and shops for practical train- 
ing. 


Among the several new fea- 
tures in its modernization proj- 
ect, is the installation of an 
air-conditioning system and 
fluorescent lighting which sup- 
plies “daylight” conditions in 
shops and laboratories. 


Rapid expansion of the govern- 
ment training program has 
necessitated the addition of 
eighteen instructors by the 
Sweeney Aviation Schools, Inc., 
Fairfax Airport, Kansas City, 
Kan. 

Director of Education is 
Julian Q. Myers, with a com- 
mercial Class 1 and 28 land- 
rerated flight instructor and 
ground school instructor rating. 
Mr. Myers organized and di- 
rected the aircraft school at 
Oklahoma Military Academy, 
and later served for six years 
as chief flight and ground 
school instructor for Spartan 
Aircraft. 


A novel angle on the recent 
draft -registration was estab- 
lishment in Glendale, Calif., 
of a special precinct at Curtiss- 
Wright Technical Institute for 
registration of students under 
O. D. McKenzie, Registrar of 
the school. A staff of fifteen 
girls was employed to handle 
clerical work and out of the 
1,200 civilian students 533 men 
were found old enough to reg- 
ister. This represented a lead 
of 323 registration cards over 
any other precinct in the entire 
city of Glendale. 

With 230 students of aero- 
nautical engineering and avia- 
tion mechanics courses enrolled 
in a 30-day period, Curtiss- 
Wright has reached a new rec- 
ord enrollment figure of more 
than 1,200 civilian students in 
addition to nearly 1,000 Army 
Air Corps enlisted men in 
training. 


Seventy-five civilian pilots who 
hold at least a commercial pilot 
rating have been given 25-hour 
instruction courses at Cal-Aero 
Academy, Ontario, Calif., pre- 
paratory to becoming primary 
instructors of Army Air Corps 
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Flying Cadets at Cal-Aero’s 
schools in Glendale, Oxnard, 
and Ontario. This marks a de- 
parture in instructor training 
since such _ standardization 
courses were hitherto given 
only at Randolph Field. 

The Cal-Aero field at Ontario 
was opened to the public on 
Sunday, Nov. 10, for a break- 
fast meeting of 75 lightplane 
pilots arranged under the su- 
pervision of the Los Angeles 
Junior Chamber of Commerce. 


Armistice Day was made the oc- 
casion in California for dedi- 
cation of the new Ryan Air 
Corps primary training center 
at Hemet. This school operates 
as a branch of the main Ryan 
school in San Diego. Seventy 
cadets are entering the school 
every five weeks for the ten- 
week primary training period. 
The $250,000 Ryan training 
base was completed and placed 
in operation just 37 days after 
ground was broken. The new 
school provides barracks, mess 
hall, lounges, administration 
buildings, classrooms, labora- 
tories, overhaul shops and 
hangars. 


New Wichita School 


To help’ supply aircraft 
workers for the expanding 
plants in Wichita, E. S. Tax- 
man has opened the Aero Tech- 
nical Institute. The school is 
affiliated with the Aero Parts 
Mfg. Co. Courses are offered 
in sheetmetal work, welding, 
blueprint reading and drafting. 


“‘Air University”’ 


Miami has an “air university.” 
The Embry-Riddle School of 
Aviation, which handles most 
of the government flight train- 
ing in the area, is starting a 
ground school to handle 1,500 
aircraft technical students. 
Headquarters is the boom-time 
“Fritz Hotel’, which Riddle has 
leased and is renovating. About 
$100,000 worth of aircraft 
technical equipment is being in- 
stalled. First students, to be 
received in groups of 500, start 
work in early December. The 
school is cooperating with 
Army, Navy, Pan ‘American, 
and Eastern Airlines. Thomas 
E. Halpin, Army flyer and air- 
craft manufacturer, is super- 
visor. 


As a contribution to national 
defense training, Aero Indus- 
tries Technical Institute is now 
offering training in armament 
design as part of its aeronauti- 
cal engineering curriculum. Ac- 
cording to Jemes L. McKinley, 
managing director of the school, 
Aero ITI is the first civilian 








aviation school in this country 
to offer training in armament 
design. This portion of the engi- 
neering course involves study 
of aircraft armaments and the 
actual design and engineering 
of weapons. In addition to in- 
side laboratory facilities, a full 
sized outdoor firing range has 
been constructed on the Aero 
ITI campus. Instruction in 
armament is under Harvey G. 
Chapman, Jr., armament engi- 


neer formerly with Boeing, 
Douglas, Lockheed, and _ the 
Svenska airplane works in 
Sweden. In addition to this 


specialized instruction Aero 
ITI is carrying on specialized 
research and development work 
on armament design. 


Wallace-Martin Aircraft Corp. 
is at present working on a new 
experimental fighter for which 
it has a contract with the Navy. 
Wallace-Martin, headed by 
Alastair B. Martin, president; 
Esmond B. Martin, vice presi- 
dent, and Richard R. Vineyard 
general manager, began work 
in their Long Island City plant 
in July. 


Vail Field, Los Angeles, once the 
home port of Western Air Ex- 
press, has been re-opened under 
the direction of the United 
Flying Schools of America, Inc. 
New runways, taxi strip and 
hangar have been constructed 
on the 400 acre field. Complete 
hangar, service and repair fa- 
cilities are being offered to pri- 
vate fliers by the United Flying 
Schools. Its opening will serve 
to relieve the congestion which 
has been growing acute at air- 
ports throughout Los Angeles 
County. Officers of the United 
Flying Schools include Ralph 
Hemphill, president, Rene Olin, 
Jack West, and Bertrand Rhine. 


In Pittsburgh 


A new drafting and sheet- 
metal school has opened called 
the Aero Tech of Pittsburgh. 
The school is affiliated with 


Aero Technical Industries, 
builders of airplane starters, 
jacks, armament and_ aerial 


towing devices. Vice president 
and general manager is R. V. 
Trader, veteran pilot who was 
an engineer with Curtiss in the 
last war, and later with Martin. 


Correction 


In the November issue of 
AVIATION we mentioned, in er- 
ror, the Aeronautical Institute 
of Technology, when we should 
have said Aero Industries Tech- 
nical Institute. The paragraph, 
which appeared on page 112 of 
the November issue, should 
have read: Also near the Grand 
Central Air Terminal, but lo- 





cated within the city of Ls 
Angeles, is the Aero Industries 
Technical Institute, which Spe- 
cializes in aircraft production 
engineering and _ production 
methods. This school has cloge 
connections with a number of 
large manufacturers and has 
grown rapidly, now having ap 
enrollment in the neighborhood 
of 1,000 students. 


Plastics Institute 


Formed largely as a result 
of the rapidly increasing use 
of plastics in aircraft construc. 
tion, the Plastics Industries 
Technical Institute has been or. 
ganized in Los Angeles for the 
purpose of instructing engineers 
in the use of plastics and also 
to conduct research with plas. 
tics. John Delmonte, well 
known research engineer, is 
technical director of the new 
plastics school. Speaking be 
fore a group of aircraft eng- 
neers recently Delmonte pointed 
to the advantages to be gained 
by using plastics for parts with 
unusual shapes and curvatures, 
for housings, ducts, electrical 
conduit, pilot’s seats, large ex- 
ternal fillets, ammunition con- 
veyors and empty cartridge 
chutes, gun turret housings, 
cockpit enclosures, etc. Ger- 
many and England both are 
making intensive use of plas- 
tics, it is reported, in the form 
of sheets, tubes, rods, and ex- 
trusions. 


Major expansion of the Curtiss- 
Wright Technical Institute of 
Aeronautics, Glendale, is an- 
nounced by Major C. C. Mose- 
ley, president. New shop build- 
ings totaling 24,000 sq.ft., are 
under erection at a cost of $50,- 
000 for the use of civilian me- 
chanic students, and eight new 
buildings costing $100,000 are 
being provided for training the 
Army personnel. With 230 ci- 
vilian students enrolled during 
the past 30 days, the civilian 
enrollment now exceeds 1,200 
students, in addition to a con- 
tract to train 1,053 Army en- 
listed men as_ aviation me 
chanics. Announcement of the 
above construction program 
marks the fourth major con- 
struction project at Curtiss- 
Wright Tech during the past 
twelve months. 


New Trainers for Parks 


Parks Air College has of 
dered four new Stearman train- 
ers and expects delivery early 
next month. These are the first 
ships of this type to be sold for 
commercial use, the others hav- 
ing gone to the Army and 
Navy. This brings the air fleet 
at Parks to 22 ships devoted t 
commercial training. 
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SMOOTH OFF THOSE BURRS 
WITH A FILE 
TOMMAVE THAT v2 
SCAR REFINISHED YoU DID — 

; WHOOPS! GO BACK AND 
@ THE DRIVER JUMPED START AGAIN 
Pd FROM THE SLOT 


aan YOU'RE OFF-THE "SS. 
¢--" *,, ROAD —THE SCREW'S *“s 
TOO BAD. ‘CROOKED 


CREW WORT CO 
ANYFURTHER PHILLIPS SCREWS < 





Phillips Recessed Head Screws cut assembly time an average of 50%. Driver and screw 
fit— no driver slippage with power drivers, more contact for easier turning, no burrs: 
Phillips Screws set up tighter without pilot holes, and with no danger of split heads. , 

How much would a 50% saving in assembly time mean in your plant? Add the saving 
in number of screws used (or smaller, lower-cost sizes), the elimination of expense for 
locking devices and the freedom from returns due to loosening of the product in use .. . 


and you'll see why thousands of manufacturers find it costs less in both time and money 
PHILLIPS RECESSED HEAD SCREWS... 


WOOD SCREWS + MACHINE SCREWS + SHEET METAL SCREWS + STOVE BOLTS ge 
SPECIAL THREAD-CUTTING SCREWS + SCREWS WITH LOCK WASHERS : f 


to ‘use Phillips Screws. 


U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 
2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents 
Allowed and Pending. 


American Screw Co., Licensor, peotinase, R.I. The Lamson & fenton Oe. , Cleveland, Nog Russell, Burdsall & Ward Bolt & 

Continental Screw Co.,N New Bedtord, Mass. — Screw & Mig. Co ., Cleveland, 0 Scovill Manufacturing Co., W 

Corbin Screw Corporation, New Britain, Conn. ker-Kalon Corporation, New York, N. . Shakeproof Lock W: v 
Poctl Menatocaiaen Canoes Chicago, Iinels 
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Aviation's $ Annual . 
Comprehensive collection 
D ; rec t or y I ssue : of detailed specifications 


of all American aircraft 
— and engines (excluding 

... the principal and most authoritative source of informa- “i 
only military models on 


restricted list). 


tion on the aviation industry published. Its great reference 
value makes it widely used by all branches of the industry. 
The 1941 edition will be greatly expanded to include new 
data now vital to the industry’s need for more complete 


buying information. Aviation’s editors have already been 


at work for months, have flown thousands of miles gather- _ 
| tion w 
. ; Complete section of de- Perspe 
biggest and most comprehensive Annual Directory Issue princif 
sign detail drawings. oe 


Design trends will be This is 


tion o: 


graphically illustrated. Al- you v 


new ai 


f engines Anoth¢ 
so latest types of eng _.. 


ing the mass of basic material necessary to prepare this 


of the Series. Here’s a quick picture of the valuable and use- 


able material which will be included in the feature sections. 


IMPORTANT TO ADVERTISERS ~ Print Order over 60,000 giving ; —act il : t il d drawin 
thorough coverage of aircraft manufacturers, engine and parts manufac- aciuaily insrated. . 

turers (including sub-contractors), operators, government and military types « 
Officials, aircraft owners, dealers and distributors. Price 50c per copy on 

the newsstands. JF Plan now to advertise your products in the 1941 


ALL IN ONE BIG COLORFUL ISSUE: Vital Engineering & Buying Data 
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BIGGER THAN EVER BEFORE, 
this “catalog of aircraft” section 
will be profusely illustrated with 
drawings of all the airplanes that 
are available and actually in pro- 
duction — at the time the February 
jssue goes to press. Standard and 
special equipment as well as the 
instruments used on each plane will 
be listed. Other valuable facts and 
figures will include engine installa- 
tions, performance data, dimen- 
sions, weights. In addition, there 
will be a useful portrayal of design 
details of each latest type of Amer- 
ican plane. 


THIS FAMED and popular section 
is the joy of engineers. Not only 
because it gives dimensions, weights, 
prices and construction features but 
remember that these important 
pages are easily detachable. Addi- 
tional reference value is yours be- 
cause you can slip these pages un- 
der the glass top of your desk or 
table or mount them on the wall 
nearby. This complete and una- 
bridged collection of specifications 
makes it easy for you to check each 
model for quick comparison. 


AVIATION’S outstanding “SKETCH 
BOOK of DESIGN DETAIL” sec- 
tion will be expanded and include 
perspective sketches illustrating the 
principal features and technical ad- 
vances in the new models (as de- 
scribed in Feature Section No. 1). 
This is really the “design trend” sec- 
tion of the Directory Issue — here 
you will see the latest in what’s 
new and available at the moment. 
Another valuable part of this sec- 
tion provides you with pictures and 
drawings showing the most recent 
types of engines —actually installed. 


Latest Designs *~r Sketches & 3-View Drawings >> Industry Facts, Figures & Personnel 


AVIATION, December, 1940 







For quick reference —a 





complete directory of air- 






craft, engines, accessories, 








parts and equipment 






manufacturers—and chief 






personnel . . . 
















the invaluable store- 
house of information for 
study and comparison 
given in the four fea- 
ture sections, there will 
also be facts and figures 
on the industry showing 
the increase in the num- 
ber of pilots and planes, 
manufacturing statistics 
and other new data. 






















You'll find use for this directory 
throughout the year. It’s a year ’round 
handbook which you'll want to keep 
within easy reach. Besides being a 
complete exhibit of American air- 
craft, it is a buying guide simpli- 
fied by products, by company 
names and important personnel. 
It will be more valuable than 
ever before. For complete buy- 
ing information of “who makes 
it, who sells it, where to buy 
it—and who’s who in the avi- 
ation industry”... be sure to 
send in your reservation 
now. Price 50c per copy. 







HERE’S YOUR “ANSWER 
BOOK” section for such daily 
questions that come up — such as: 
“Who makes it?”. . .“Who sells it?” 
..- ‘Where can we buy it?” or “Who's 
who in the industry?” All of this 
wealth of vital information will 
be assembled in easiest-to-locate 
form. Alphabetically arranged, com- 
plete, up-to-the-minute, you will 
quickly see how this section will 
save you plenty of time and effort 
when you need essential buying in- 
formation. 


IN SHORT, AviATION’s 8th Annual 
Directory Issue will be the most 
complete guide and directory of its 
kind ever published. Every reader 
will be interested in having this 
graphic presentation of the latest 
planes for civil, transport and mil- 
itary use—their design and per- 
formance. This comprehensive re- 
view of the industry all in one 
volume is one of AVIATION’S great 
contributions to the advancement 
of the industry. 


Always a Sellout... 


Reserve Your Cony Now! 


If you are not already a subscriber, be sure you re- 
serve your issue in advance from the news- 
stand where you regularly buy it. Or 


if you wish, enter your subscrip- 
tion starting now—or with 
the big February 
issue. 
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ohns-Manville PACKINGS 2 GASKETS 
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FOR THE AVIATION INDUSTRY 
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The Bendix MN-31 Automatic Radio C ompass 


is Now on ALL Atlantic Clippers 


1,000 hours of service without failure—on one of the most exacting routes in over-ocean flying today! That's the 
amazing record of a test installation of the new Bendix MN-31 Automatic Compass on the famous Pan-American 


Dixie Clipper—one of the most rigid tests ever given any piece of Radio Equipment by any airline. 


Result? Pan-American has installed MN-31 Automatic Compasses on all of the Trans-Atlantic Clippers flying 
between New York and Lisbon! Detailed information regarding the Bendix MN-31 Automatic Radio Compass 


will be sent on request. Address—Bendix Radio Corporation, Baltimore, Maryland, U. S. A 


BENDIX DESIGN AND ENGINEERING 
are evident in this view of the MN-26 
Compass Receiver, an integral unit 
of the MN-31 Automatic Compass. 
Years of experience culminate to 
produce this product of engineering 
excellence. Compactness blend with 
accessibility. Spot - welded, die - 
formed chassis combines strength 
with light weight. Balanced Compo- 
nents are ruggedly mounted to create 
a new standard of dependable per- 
formance. Such examples of Bendix 
Engineering supremacy are found in 
every Bendix Unit. 





Private Owner 
(Continued from page 53) 





have warmed up and the oil temperature 
has started to rise. This rising tempera- 
ture means that all the oil has been 
through the engine and is therefore 
warmed up sufficiently for lubrication. 
Then as soon as the engine will take 
acceleration, get it in the air, and after 
the field obstacles are cleared then re- 
duce the climb and increase the air speed 
to a point where adequate cooling will 
be effected. The penalty for too much 
ground running may possibly be stuck 
rings or scored cylinders. 

The stopping of an engine is as im- 
portant for its longevity as is the start- 
ing. Most engines are now equipped 
with a needle-valve type mixture control 
that will completely stop the flow of fuel 
from the carburetor, so that it has be- 
come good practice to run the engine at 
a moderate speed until the head temper- 
atures have dropped, at least to below 
300 deg., and then pull the mixture con- 
trol all the way out, at the same time 
opening the throttle. By pulling the mix- 
ture control all the way out, the fuel is 
completely cut off so that back-firing or 
detonation cannot take place. The open- 
ing of the throttle is desirable so that 
the residue of gas left in the discharge 
nozzles will not be carried on up under 
the considerable suction that is present 
with a closed throttle, allowing the en- 
gine to operate, even for a brief time, 
on an extremely lean mixture. When 
the throttle is open, the high suction is 
not present, as air is free to enter the 
induction system. This method is not 
applicable to some of the older engines 
using a different type mixture control, 
but it is applicable to a majority of the 
later power plants. 

Several periodic inspections are made. 
Some operators differ on the exact time, 
but in general it is good practice to make 
these periods at about 25, 50, and 100 
hours. The 25-hour inspection, on non- 
scheduled aircraft at least, usually is the 
time for oil change and engine checks on 
those engines which do not have auto- 
matic overhead lubrication. 

When the oil is changed, the sump 
screens should be removed and observed 
for any deposit of foreign materials. 
The presence of metal particles would 
indicate immediately that malfunction- 
ing was present within the engine. In 
case there is no such deposit, the screen 
should be cleaned and replaced in the 
engine, care being taken to see that it is 
safetied. If the engine does not have 
overhead lubrication it should be checked 
at this time by a competent mechanic. 
Many of the newer small engines can 
be checked by the pilot or owner at this 
period. I am speaking of those types 
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which do not require setting of valve 
clearances. Nor should it be necessary 
at this time to go into the magneto 
breakers, but it will usually only be 
necessary to clean the strainers, both 
oil and fuel, see that all connections 
are tight, run the engine to see that 
spark plugs are operating satifactorily, 
and to check the propeller for tightness 
and for alignment, and that the motor 
mount bolts are tight. 

The aircraft should be checked over, 
hinge pins oiled, and inspection plates 
giving access to the more important 
controls should be opened and these 
parts inspected. Controllable props 
should be lubricated at this time. On 
many of the later types it is not neces- 
sary to grease the spider more often 
than each 50 hours. However, it is very 
important that the counter weights be 
greased at this time or at more fre- 
quent periods if they are observed to be 
dry. The lubricants in most general 
use for this purpose are Mobile Grease 
No. 2 for the barrel and either Mobile 
Grease No. 2 for winter, No. 3 for 
summer, or Lubriplate. One precaution 
to be observed is to see that these two 
lubricants are not mixed. This can be 
ascertained by the color, as the Lubri- 
plate is a white or cream colored, heavy 
grease, while the Mobile Grease is 
amber. 

Since this is the time for oil change, 
it is apropos to mention what I think 
is a very important item. There are a 
large number of good oils, any of which 
will do a good job of lubricating, but 
it has been generally recognized that 
because of manufacturing processes, it 
is advisable not to mix brands if it can 
be prevented. There have been exam- 
ples of undesirable chemical reactions 
between two oils that by themselves 
were perfectly satisfactory. This same 
rule should apply to all of the lubricants 
used. 

At the 50-hour periodic inspection all 
of the items that are usually performed 
at 25 hours should be done, and at this 
time those engines using overhead lubri- 
cation should be checked. Some manu- 
facturers of power plants say that a 
check is not necessary oftener than 100 
hours, but I believe that experience sub- 
stantiates the desirability of a more 
frequent check. This engine check in 
all cases, even on the smaller engines, 
should be made by a competent mechanic 
as it is desirable to test the spark plugs, 
inspect breaker assemblies, check com- 
pression, and the other items attendant 
on a thorough inspection. As to the 
airplane, the usual 25-hour inspection 
will cover, as it has been found that if 
all the work necessary on a 100-hour in- 
spection be performed, that it is un- 
likely that any structural troubles will 
be encountered. 

Speaking of spark plugs, many in- 
stances of ignition trouble in between 


checks would not occur if the plugs 
were properly tested and set at a peri- 
odic inspection. We have found in 
practice that the only reliable test is 
using CO-2 gas, and magneto ignition. 
If this is at all available it should be 
taken advantage of. We test plugs at 
180 lb., having found long ago that the 
old recommended pressure of 120 Ib. 
did not give reliable results. How- 
ever, if a plug will test at 180 lb., we find 
that it will usually run through to the 
next check with no trouble, as this is a 
more severe test than its actual operat- 
ing condition. 


100-Hour Inspection 


At this inspection all of the work done 
at the previous inspection periods is 
also accomplished, and in addition a 
very complete inspection should be made 
of the engine, airplane, and all com- 
ponents. Late flight reports should be 
studied and all troubles noted there 
should be corrected. The engine should 
be checked, the oil changed, and a criti- 
cal inspection should be made of every 
item, including controls, bonding and 
shielding. Motor mounts should be ex- 
amined carefully. All plumbing lines, 
particularly where they pass through 
brackets or other fastenings should be 
inspected to see that vibration has not 
caused wear. The propeller should be 
removed and examined for any undue 


wear on splines or taper, and on con- 
trollable pitch propellers the counter 
weights should be washed out and re- 


greased. In the case of Lycoming 
Smith propellers the back plates should 
be removed and the old grease cleaned 
out so that gears can be inspected and 
packed again with fresh grease. 

On the airplane all the inspection 
plates should be removed so that all 
controls, fittings and other units may 
be minutely inspected. Control cables 
should be very carefully checked where 
they run over pulleys or through fair- 
leads. If they are frayed at any point 
they should be replaced. The freedom 
of action of all pulleys should be 
checked. Attachment point of cables 
to horns or other fastenings should be 
examined for elongated holes. Wing 
root fairings should be removed in 
order to closely examine wing attach- 
ment bolts, particularly to see that no 
elongation of the hole has occurred, or, 
in the case of wood spars, that no grain 
checks or cracks are present. Drag 
and anti-drag wires, if present, should 
be checked, and if necessary, tightened. 
If any of these should be found unusu- 
ally loose the cause should be ascer- 
tained. Wooden spars at the point of 
compression struts and inter-plane brac- 
ing should be carefully checked. The 
covering should be checked for wrink- 
ling or looseness at any particular 
point and if present the cause must be 

(Turn to page 138) 
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TCKER ® 


PISTON TYPE CONSTANT DISPLACEMENT PUMP 
Precision Engineered for the Aircraft industry 


Exceptionally high volumetric efficiency characterizes this Vickers 7-cylinder 
fixed stroke constant displacement oil hydraulic pump. It is also extremely light 


and compact. Operation is velvet smooth and reliable. 


Like Vickers aircraft unloading valves, directional valves, pressure relief valves, 
spherical accumulators, fluid motors, etc., this unit is precision engineered for 
the industry by Vickers, Incorporated . . . America’s largest manufacturer of 


power hydraulic devices. 


VICKERS Incorporated 1462 OAKMAN BLVD., DETROIT, MICHIGAN 





VICKERS 


al PISTON TYPE PUMPS 
HAVE BEEN IN SERVICE 
SINCE 1935 
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568,720 





274,735 


To The Moo, 


MARTIN CLIPPERS ROUND OUT | 


FIVE YEARS TRANS-PACIFIC... 
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FIVE YEARS SHUTTLING back and forth across the biggest ocean of 
them all—the 8,500-mile Pacific! That is today’s record of Martin’s famed 
“China” and “Philippine” Clippers. Few, if any, airplanes ever built have: 
equalled the gruelling service of these Pan-American Airways ocean airliners; 
— 10,000 hours flight time between California and the Orient for each of 


them. Or, more strikingly expressed, each of these airplanes has spent nearly 





a 
Ey ! 








one quarter of the past five years in the air — actually 23.9% of the actual 


hours since November 22, 1935. 


AND TODAY these airplanes are as sturdy as 
ever, still first ships of the line, taking their regu- 
lar scheduled turns over the Pacific route! They 
have traveled almost 3,000,000 route miles, 
carried nearly 4,000 passengers with heavy 
loads of mail and express, and every week the 
amazing record increases—with no end in sight. 


THESE “SHIPS that couldn't be built,” piloted by 
the late famed Captain Edwin Musick, soared 
westward from San Francisco on the first sched- 
uled trans-oceanic air service on November 22, 
1935. Today, men and women and children 
casually step aboard these first air leviathans 
and are whisked across the vast ocean in luxu- 


rious comfort and in a fraction of the time of 
surface vessels. 


THE GLENN L. MARTIN COMPANY poys tribute 
to Pan-American Airways and its skilled per- 
sonnel for the magnificent record of operation. 
And MARTIN takes justifiable pride in having 
conceived, engineered and constructed these 
modern ocean airliners—worthy contributors to 
the advancement of peaceful air commerce. 


TODAY MARTIN PRODUCTION is devoted fo 
defense. But when peace again rules this world, 
MARTIN will send forth greater and faster air- 
liners to increase world commerce under the 
Stars and Stripes. 


THE GLENN L. MARTIN COMPANY, BALTIMORE, MARYLAND, U.S. A. 


MARTIN AIRCRAFT HELD THE FIRST OVER-OCEAN FLIGHT 
RECORD for a plane equipped for landing and tating off from the water. In 
1913 Glenn L. Martin pew 30 miles from the mainland of California to Catalina 
Island. Strangely, it remained for Martin aircraft to establish the latest trans- 
Pacificrecord for practical commercial over-ocean service—more than 28 years later! 


IMARTIN 


BUILDERS OF DEPENDABLE 


AIRCRAFT SINCE 1909 

















4 Engine Maintenance 
(Continued from page 45) 





Over 100 ¥s-inch tubes were inserted 
in the supercharger duct where the new 
duct intersected. The tubes were sealed 
together at each end so the compressed 
air could pass only through the tubes. 
The air, entering through the new in- 
take, circulates through these tubes and 
cools the compressed air before ex- 
hausting through electrically operated 
shut-off valves located in the exhaust 
duct in the underside of the wings. The 
flight engineer, who is in charge of the 
supercharging system, can control this 
valve and can close it in cold weather, 
thereby relieving the load on the steam 
heating system by allowing the com- 
pressed air to retain its heat. 

The instrument department maintains 
the condition of the supercharging sys- 
tem, and overhaul experts are assigned 
to inspection work to insure cabin door 
and hatch seals are in perfect condition 
at all times, otherwise it would be diffi- 
cult to maintain a steady cabin pressure. 

It is interesting to note that a few 
passengers making their first trips on 
the Stratoliner have informed the air 
hostess that the “altitude conditioning 
system bothered them, when the system 
had not yet been turned on, and, on the 
other hand, the same passengers did 
not notice when the system actually 
began to work. The supercharging 
system is one of the prides of TWA, 
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A part of the Cabin supercharging or “altitude conditioning” equipment of a Boeing 307. 





first to introduce high altitude flying on 
domestic airlines. 

The Stratoliner’s engines are equip- 
ped with two speed supercharger blow- 
ers, which also makes necessary a dif- 
ferent system of engine service overhaul 
compared to the Douglas planes. 

Some of the Stratoliner’s control sur- 
faces are fitted with hydraulic booster 
units to aid the pilots’ manual operation 
and these are so balanced that over- 
control is impossible. 

In general, various maintenance 
operations on the Boeings are practi- 
cally the same compared to the Doug- 
lases, but the Stratoliners have many 
more items to be checked, and, as a 
result, more maintenance man _ hours 
are necessary. 

Today, TWA’s maintenance program 
again is operating in routine fashion 
for both Douglas planes and Boeing 
Stratoliners. With the preliminary pro- 
gram completed and overhaul work 
running smoothy, it is a question only 
of added manpower to handle the new 
duties required for the country’s largest 
land transport planes. 





Navy Maintenance 
(Continued from page 39) 





past year, and construction is still in 
progress. Commanded by Capt. J. S. 
McCain, this is the Navy’s largest 
maintenance base. A & R (Assembly and 
Repair) is under the direction of Com- 














mander A. C. Miles, with Commander 
I. D. Wiltsie, Planning Sup’t. Here 
some 1500 men in A. & R. turn out 
about 30 planes per month completely 
overhauled. When the wide range of 
types overhauled is considered, it be- 
comes obvious that this is a major ac- 
complishment. However, as Naval Air 
Service operations expand, this figure 
will be further increased. Installation of 
additional equipment and further person- 
nel training work is steadily increasing 
the capacity of overhaul shops. Careful 
scheduling of operations keeps equip- 
ment flowing into the shop for overhaul 
at a steady rate. Field operations are 
supervised by Commander M. T. Selig- 
man, Operations Officer, and Com- 
mander T. D. Guinn, Assistant Opera- 
tions Officer. With more than a plane 
a day coming through the shops flight 
test work is an important assignment 
in itself. 

The entire Pacific area is served by 
the North Island maintenance base. 
While there are a number of mainten- 
ance shops at other Naval Air Stations 
on the Pacific, the responsibility for 
supervising and maintaining these shops 
fall on the North Island base. Mainten- 
ance methods and equipment are stand- 
ardized for the entire area by North 
Island, and considerable shop equipment 
work repair and overhaul for the other 
stations is performed at North Island. 

Planes maintained from North Island 
include all Navy types; both ship and 
shore based, carrier and cruiser types, 
landplanes, seaplanes, and flying boats. 
Shop arrangement is more or less con- 
ventional, except for size. Separate shops 
are operated for sheet metal, welding, 
wood repair, engine, and accessories. 
The latter shop if further subdivided 
into radio, electrical and hydraulic 
equipment. 

While a great deal of John Taxpay- 
er’s money has been invested in the 
expansion and re-equipping of North 
Island, this money has been wisely spent. 
The maintenance facilities provided 
have been generously buttered with good 
old Yankee ingenuity such as no money 
could buy. Throughout the entire system 
of shops is found evidence of the mental 
alertness of the men at the top and the 
men in the shop. This is evidenced in 
too many little ways to bear detailed 
description. 

Ingenuity is also shown in handling 
of small parts, as the small parts repair 
shops are arranged alongside but just 
outside the parts storeroom. Here re- 
pairs can be performed and the parts fed 
directly into storage. Parts handling 
and storage is made easy and fool proof 
by means of appropriate tagging, and 
by a simple system of records which 
follows the parts through the various 
shops and brings them back to their 
proper vlace to the plane under overhaul. 
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- D0 IT AT LESS COST WITH FWD TRUCKS 


ESIGNED expressly with snow removal service in mind, FWD 
D trucks are the nation’s first choice for this important job. This 
national preference arises from the fact that FWD puts more of 
the developed power behind the snowplow — special gear ratios, 
ample reserve power, the use of special steels, and the balanced 
traction of four driving wheels distinguish these powerful trucks 
from equipment merely commandeered for snow removal service. 


Airports find the FWD truck handles not only snow removal but 
the complete airport maintenance problem. Equipped with bull- 
dozers and dig-and-carry earth movers FWD trucks, single handed, 
have built complete airports. The FWD answers every need — 
from fast, low-cost snow removal to maintenance service at dis- 
tant emergency landing fields. 


FWD specializes in building equipment for airport service — new 
developments and methods for maintenance are given thorough 
and practical tests under actual operating conditions at the 
Municipal Airport in Clintonville .. . Cost data and operating 
records on airport snow removal are available and will be 
gladly sent to you on request. 


THE FOUR WHEEL DRIVE AUTO COMPANY 


CLINTONVILLE, WISCONSIN Canadian Factory: KITCHENER, ONTARIO 


The World’s Oldest and Largest Manufacturer of Four Wheel Drive Trucks 
— Over Thirty Years’ Experience in Snow Removal. 


& 
FWD trucks are built in sizes ranging from 1-14 to 25 tons capacity in both four-wheel and six- 
wheel-drive, with engines from 85 to 200 horsepower, gasoline or diesel powered. Special gear 
ratios for rotary snow operation are incorporated into the standard FWD truck producing a gear 
ratio from 200 to 600 to 1 in low range and with road speeds of from 45 to 75 miles per hour 
for high-speed operation. .. Sales and service facilities are available from coast to coast and in all 
Principal countries overseas. Expert snow removal technicians will gladly submit recommendations 
for size FWD and most practical snowplow for your airport. Write or wire for complete information. 


TRUCKS 





















Loading Charts 


(Continued from page 73) 





units and that the operation groups 
charted may have to include one for 
almost every type and size of machine. 

After determining the man- or ma- 
chine-hour capacities by operation 
groups, the next thing for the job shop 
to do is to analyze all the open orders 
on hand, together with the estimates 
covering their operation times, and to 
distribute the man- or machine-hours 
by operation by due dates for plotting 
—after necessary adjustments are made 
on the ioading chart. 

The first hurdle to get over may loom 
up right here. If the estimator system- 
atically breaks down and records the 
time by operations on the jobs he is 
bidding, then it is a simple matter for 
the chartsman to dig up the estimator’s 
memorandum when the order comes in. 
But when, as in some shops, the esti- 
mating is more of the nature of “guess- 
timating”, with the estimator going by a 
sometimes highly developed “feel of the 
shop” to set a money price on the job 
after glancing at a blueprint of the part, 
it may be necessary at the start to 
resort to arbitrary percentage break- 
downs assigned to various types of 
work such as machining parts from bar 
stock on a turret lathe, or on an auto- 
matic, or doing mill jobs such as ma- 


chining forgings or castings, which - 


must be bored, mill faced, drilled, and 
burred. 

Starting on this basis and only seek- 
ing detailed breakdowns from the esti- 
mator on complicated or especially im- 
portant jobs, it will be found that the 
loading chart itself will generally serve 
to bring this matter into adjustment. 

For organizing the estimated times of 
operations by due dates, a work sheet 
for each part is convenient, something 
like that shown in Figure II, which 
was drawn up to fill a double purpose 
but has served well enough for a man- 
hour organizer. Filed in part number 
order in a ring binder, one for each 
factory, these work sheets can be used 
to combine all the separate orders for 
the same part. Horizontally from the 
box marked “Delivery schedule” each 
separate lot is entered on the work 
sheet, showing the due date, with the 
number of parts required underneath it. 
In the same columns as the lots, under 
the heading “Estimate of Man-Hours”, 
and opposite the operations shown at 
the left, the chartsman enters the esti- 
mated times of operations on the partic- 
ular lots. To arrive at these times the 
operations to be performed are noted 
down in spaces provided at the bottom 
third of the sheet, together with the 
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unit times taken from the estimator’s 
memoranda; or an arbitrary percentage 
operation breakdown is applied to the 
bid price, which is assumed to be at so 
much per hour. These unit times mul- 
tiplied by the number of parts in the 
lots, plus set-up times, give the esti- 
mated operation times to be spread in 
the columns of man-hours. 

The advantage of this work sheet for 
storing the loading data becomes ap- 
parent when the charting process is 
studied. First, the times of all new 
orders are checked off once as they are 
distributed by operations by the weeks 
in which delivery falls due. In the 
beginning all open orders are thus 
distributed on ordinary column sheets 
and then added on the day of making 
up the summary chart, to determine 
“net load,” by due dates. After the first 
charting, new orders, first written up 
on work sheets, bring in additions ac- 
cumulated during the week on this dis- 
tribution sheet. Then these additions, 
less the estimated times of operations 
of jobs completed, are added to form the 
new net load. 

Notice that the work sheet is avail- 
able to furnish the estimated times of 
operations on completed jobs. The 
items are checked off on the work 
sheets again, actually for the third time, 
as .completions occur and are listed 
on the distribution sheet. 

The items on the work sheets are 
given the second check when material 
and tooling are found to be available. 
This the chartsman does when a new 
order comes in ready to run. But if 
something is missing he sets up a col- 
ored tab on the work sheet and starts 
a follow-up on the item at once. This 
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may save precious time over the old 
way of allowing the order to lie around 
until the shop has a machine open and 
the foreman tries to run that order only 
to find, too late, a fixture short, mate- 
rial missing, or the wrong blueprint on 
hand. 

The reason the estimated times of 
operations on completed jobs are dis- 
tributed by due dates and subtracted 
weekly from the load, is that the chart 
should be “unloaded” the same way it 
was loaded to compensate for errors 
and discrepancies and to keep the sum- 
mary chart always showing the true 
load picture. 

One very important point comes in 
here. As distributed, the net load is on 
an estimated time basis. It is necessary 
to determine the average relationship 
between the time estimated to do the 
work and the actual time taken in the 
shop. Otherwise judging unfilled 
capacity by comparing the height of 
the load line with that of the capacity 
line on the chart may be very unsatis- 
factory. For instance, if the actual 
time on an operation is averaging twice 
the estimated, charting estimated load 
could show the shop half full on the 
operation when in fact it is up to capac- 
ity. On the other hand, if the actual 
time were averaging half the estimated, 
the chart might show full capacity 
when the shop is but half full. 

These conditions turn up in practice 
and should be taken into account. If 
one operation is bid high, and is carry- 
ing another, which is bid low, that may 
not be all there is to it. The shop may 
be losing desirable work which would 
largely go on machines on the high-bid 

(Turn to page 134) 


verage est. hours, johs com | | 
between 10/1/40 and 1/3/- Lag point 


pon bo o% 11/31) 


{ 
t ‘ 1 
i 
' 


actual hours on ration 


80% of estim 
» 
Ratio here 
oetermined 
graphical/ 


WR / 
as of - 
10/1/40 


Work in 
process 
as of 
1/31/40 


completions 
these ordina 





5 12 19 262 9 16 2330 6 13 20 27 4 II 16 251 8 16 22296 13 20273 10 17 243! 7 


July Aug. Sept. 


Oct. Nov. Dec. Jan. 


A typical “working chart” carrying a continuous record of performance for a single 
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F. A. F. WEST TRENTON, N. J. Priced to SELL and built to 
LAST, the sensational Luscombe ALL-METAL Trainer, powered by the smooth 
dependable Lycoming 65 hp. engine, is setting new sales records throughout 
the country. Flight instructors, operators and private owners have been quick 
to recognize it as THE BEST BUY, at $1785 — the lowest priced ALL-METAL 
airplane in the world. Every Luscombe Trainer possesses al] the extra con- 
struction features of the higher priced models, exclusive with Luscombe in 
the low priced field. See and fly this extra value airplane today. 
See your dealer for a FREE demonstration, information on FREE FLYING 
INSTRUCTION and FREE descriptive folder or write Dept. N. 









See Luscombes on display at: 
247 Park Ave., New York City; 
1510 N. Meridian, Indianapolis. 


RIVATE PILOTS 


See and fly the World’s most 
beautiful light airplane, the 


ALL-METAL Silvaire. Powered 
by Continental 75 hp. fuel injection en- 
gine, luxurious interior, all usual ‘‘extras”’ 


standard. Cruising speed 110 miles per 









PERFORMANCE AND 


SPECIFICATIONS 


102 miles per hour cruising speed 
- 35 miles per hour rope ae ge 
- 900 feet per minute climb - 375 
miles range + 1200 lbs. gross 
weight - 550 lbs. useful load - 
55 lbs. baggage capacity - Side- 
by-side seating. 


EXCLUSIVE LUSCOMBE 
FEATURES IN 
THE LOW-PRICE FIELD 


All-metal monocoque fuselage - 
All-metal wing structure, fabric 
covered - All-metal cantilever tail 
surfaces - 15-gallon gas tank back 
of cabin away from engine - Wing 
loading of 8.6 lbs. per sq. ft., en- 
abling safe operation in high 
winds - Low streamlined nose 
cowling, exceptional visibility - 
Fire and corrosion resistance, 
durability and eye appeal of all- 
metal construction - Lowest de- 
preciation and maintenance 
with longest life and highest 
resale value + Easy and inex- 
pensive repair using standard 
interchangeable parts - Big ship 
“feel” and performance at low- 
est operating costs - Tremendous 
strength permitting confidence in 
all aerobatic manoeuvers. 


hour. AIRPLANE CORPORATION 


es WEST TRENTON, NEW 
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mands split-second timing. 






Waiting for prints cannot 
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The new fast-printing Model 
“F" Whiteprint Machine de- 
livers a finished dry devel- 










oped Ozalid whiteprint made 






from an average pencil trac- 






ing in less than 2 minutes. 








it makes prints right on the 







job ... quickly . . . without 






washing, fixing, drying or 






trimming. You get prints 






when you want them... 





when you need them. 








Send for Model “F’’ circular 
and free booklet of dry de- 
veloped Ozalid prints. 
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DRY DEVELOPMENT 











OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, N. Y. 


OZALID IN CANADA - HUGHES OWENS CO. LTD., MONTREAL 
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operation now standing idle, while it i 
getting too many jobs confined mostly 
to machines on the low bid operation. 

But first it is necessary to bring such 
conditions to light. For purposes such 
as this, in addition to the weekly sum 
mary chart showing the up-to-date net 
load by the weeks the work must be 
done to meet delivery schedules, there i 
a “working chart” for each operation, 
which carries a continuous record of 
performance. Itven though the output 
figures may be shown on the summary 
chart, as indicated in Figure A, on the 
working chart three graphic values are 
definitely combined. First the average 
actual man- or machine-hours per day 
are plotted. 
monthly, except when the shop has pat 
ticular facilities for getting the infor 
mation weekly, the actual hours put in 
on jobs still in process are plotted undei 


Second, once or twice 


the average daily man-hours-in-the-shop 
line for the given operation, extending 
back as many days as may be required. 
This number of days is in effect the 
graphic lag of the completed jobs be 
hind the calendar. To put it differently, 
the completed jobs will plot under the 
actual time line up to the area repre 
senting work-in-process. See Fig. III 
Irom this it can be seen that if between 
the “lag points” of two work-in-proc« 
areas taken, say, a month apart, we 
plot the estimated time of operation of 
the jobs completed during the period 
between the dates the work-in-process 
figures are calculated, then we can get 
a direct ratio or percentage relation 
ship between the average actual times 
and the average estimated times, on 
work completed. 

This ratio, which reflects estimating 
errors, changes ‘in procedure, grief on 
operations, improvements in tooling, 
etc., may be applied as a corrective 
factor to the estimated net load for the 
summary chart, so that the load shown 
will be on an actual time basis, the 
same as the capacity line. The factor 
itself may be corrected whenever work- 
in-process is figured. 

In plotting the load on the summary 
chart, where man-hour output data are 
shown to the left of the vertical line 
defining the date of the chart, it is ad- 
visable to place any past due load on 
top of the normal load immediately to 
the right of (after, in point of time) 
the chart date line, showing the shop 
full up to capacity on the particular 
operation for as long as will be neces- 
sary to work off the past-due load. 
Thus, graphically, the fact is shown 
that no more orders for immediate 
delivery can be accepted and worked 
on, without sacrificing some already on 
hand, until the past-due load is worked 
off. 

This brings up the use of the chart to 








the estimator, who acquires the habit, 
if he hadn’t it already, of finding out 
the due date of a job before he bids on 
it. Why waste time estimating jobs the 
shop can’t handle? <A_ bid accepted 
becomes a promise to deliver certain 
man or machine-hours, The chart tells 
the estimator what hours are already 
earmarked for delivery, serving a a 
mechanical memory in what at times 
can be a mechanical madhouse. 

On the weekly summary chart the 
live load may be indicated as the num- 
ber of days’ work available for immedi- 
ate operation by the shop. In the light 
of the huge program now in the mak- 
ing, with orders for deliveries extend- 
ing far into the future, with material 
not all furnished at once, it becomes 
important to keep track of whether the 
live load is being maintained with a 
margin sufficient to keep all the 
machines going. 

In effect the live load margin repre- 
ents a reservoir from which there 
must come an adequate range of work 
to fit the different machines in the oper- 
ation groups. If this range does not 
obtain, even with several weeks margin 
of live load on hand, there may be 
reason to consider breaking the group 
affected into smaller units to maintain 
better control. On the other hand, if 
the live load margin begins to shrink, 
this feature of the loading chart serves 
as a warning to get more work into 
the shop on which material, tooling, 
and information are available. 

As a further step in effecting cooper- 
ation between shop and factory, upon 
receipt of new orders the chartsman is 
in a position to mark up and return 
acknowledgments of purchase orders, 
showing the delivery date the shop is 
expecting to meet, putting it squarely 
up to the factory whenever orders with 
due dates impossible to meet are re- 
ceived. This is particularly necessary 
on orders marked “Rush”, “As soon 
as possible”, “Immediately”, etc. It is 
better to contact the factory at once, 
rather than wait until a serious delay 
develops. 

3y showing the picture of man-hours 
earmarked for work on the various 
operations according to schedule re- 
quirements, encouraging the factories 
to make it their business to keep the 
load up to capacity week by week and 
month by month, and by serving to help 
clear up order deficiencies, the loading 
chart becomes a sort of silent nego- 
tiator, sitting in with shop men and 
factory buyers on their mutual effort 
to get out on time enough aircraft parts 
to serve the national defense. 


J 


(This is the second of a series of three 
articles on loading charts by Mr. 
C. W. S. Parsons. Part III will ap- 
pear in the next issue.) 
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The SPEED NUT assembly 
system of spring tension fas- 
tening offers definite protec- 
tion against the hazards of out- 
moded assembly methods. 





No. 1. Protects your product against loosening 
from vibration. 

No. 2. Protects you against the use of unneces- 
sary parts. 


No. 3. Protects your product against useless 
dead weight because size for size SPEED NUTS 
are 60%, lighter. 





IN CANADA: Wallace Barnes Co. Ltd., Hamilton, Ontario. 
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TINNERMAN PRODUCTS, INC. 


Manufacturers of Patented SPEED NUTS 


IN ENGLAND: Simmonds Aeroaccessories, Ltd., London. 
































No. 4. Protects your prod- 
uct with the only one piece 

fastening device that assures a 
double spring tension lock—the 
SPEED NUT. 


No. 5. Protects you against financial losses on 
the assembly line by cutting average net assembly 
costs 50%. 


Check every assembly location on your product 
now and adopt SPEED NUTS or Speed Clips 


wherever possible. 


2070 FULTON ROAD 
CLEVELAND, OHIO 


IN FRANCE: Aeroaccessoires Simmonds, S. A., Paris. 


































Shock Absorber Design 


(Continued from page 81) 





with an annular orifice the area of which during the stroke 
can be controlled by suitable means, such as a metering 
pin or a decelerating tube. This device, by varying orifice 
area, permits even dissipation of absorbed energy, and thus 
prevents instantaneous building: of excessive loads, which 
usually causes severe bouncing. 

Although many successful landing gear struts were de- 
signed with plain orifices without metering pins the device 
helps materially to smooth out the errors of the original 
design and to dissipate the energy stored in the strut in 
any desirable manner such as even dissipation, gradual 
increase, or gradual decrease. A strut equipped with plain 
orifice may indicate objectionable “peaking” of the load 
deflection curve in which case a proper metering pin 
should be used. Many formulas exist for the orifice and 
the metering pin design although the net area of the 
opening is usually subject to redesign as a result of dynamic 
testing on a rig. 

In the pneudraulic type of shock absorber the typical 
load deflection diagram as shown in Fig. 3 embodies both 
curves, first of hydraulic restraint of the fluid rushing 
through the orifice, which is a function of the piston speed 
and orifice area, and the second the adiabatic curve of 
compressing gases under changing temperature. 


P, 7. => P, vi 
Strut Action in Landing 


When the airplane is approaching the ground the strut 
is in a fully extended position due to the air pressure in 
the upper chamber and due to the weight of the lower 
part of the landing gear. When the airplane tire touches 
the ground and begins to deflect, the column stress in the 
extended strut causes it to compress, which in turn forces 
the fluid through the orifice into the upper chamber. The 
hydraulic restraint of the fluid rushing through the orifice 
and the adiabatic compression of the air absorb a greater 
part of the input energy on landing and dissipate it in the 
form of heat. The remaining energy is partly dissipated 
by the tire, by the friction of the moving parts, and 
deflection of the airplane structure; the undissipated part 
of the energy absorbed causes a slight rebound. The energy 
absorbing phenomenon occurs within a fraction of a second 
between the first instant the tire comes in contact with the 
landing surface and the second instant when the center of 
mass of the airplane reaches the lowest possible point in 
its downward deflection. 

On an airplane equipped with the conventional type of 
landing gear a marked rebound may be experienced on 
landing due to sudden decrease in angle of attack and 
consequent loss of lift. In this respect, the tricycle type 
landing gear with castering wheel far forward of the 
center of mass offers advantages since the wing lift force 
on landing experiences no abrupt change. This type of 
gear possesses other inherent qualities such as ease on 
landing regardless of wind direction, take off altitude at 
the start of a run, and the ability to use full brakes before 
landing and during the entire run without the danger of 
nosing over. The tricycle type landing gear imposes higher 
loads on the nose wheel as compared with those on tail 
wheel, particularly when full main wheel brakes are applied, 
even though the tail loads on landing tend to minimize the 
impact force on the nose wheel. This condition in turn 
demands a more efficient nose wheel shock absorbing unit. 

In ordinary landing and during taxiing on a smooth 
concrete runway the energy input is usually so low that 
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the load factor hardly exceeds 2.5g. In rough landing, 
however, such as may happen in an emergency descent 
upon rough terrain, blind landing, landing on deck, “pan- 
caking” into small field, or landing upon a field located at 
high altitude, the input energy may be exceedingly high, 
and the shock absorber is designed to meet such an adverse 
condition and to dissipate efficiently the maximum possible 
energy input. 

The total Input Energy on landing will he: 


' WV’ , 
E ~ + Wh (1) 
Where: W —airplane weight 
v —vertical speed at the time of contact 
h total mass travel after tire contact. 
eo a oe 


Where: t—tire radial deflection 
sy—vertical component of strut stroke. 

The total input energy, the energy to be absorbed by 
the airplane shock absorbing system, and the rate of energy 
dissipation are the functions of the airplane vertical speed 
at the instant of the tire impact against the landing surface. 

3esides adequate energy absorbing capacity the shock 
absorber should also possess high energy dissipating capa- 
city, so that no violent rebound occurs on rough landing. 
The energy dissipating capacity of the shock absorber ulti- 
mately determines its efficiency, hence, with higher landing 
gear efficiency the less bouncing on landing. 

The properly designed shock absorbing unit should 
provide maximum strength for minimum weight, maximum 
efficiency, average mass travel after contact, even resist- 
ance during the entire stroke, smooth springing qualities 
and an automatic adjustability to meet different landing 
and taxiing conditions. Although the efficiency of the 
present day pneudraulic shock absorber may reach 85% 
on drop test rig, it is conservative for all preliminary 
calculations to use efficiency factor of 75%. The inherent 
energy dissipating quality of the modern pneudraulic type 
shock absorber permits severe landings without violent 
rebound and with the maximum load factors from 50% 
to 70% smaller than those experienced with the old type. 


Taxiing 


In so far as design criteria can be set up for landing 
conditions, no definite requirements exist for design load 
factors in taxiing, although when taxiing on rough fields 
at high speed the undercarriage may experience higher loads 
than on landing. This phenomenon may be justly attrib- 
uted to the fact that on landing the vertical component 
of the wing lift force helps materially to decrease the 
initial impact load, the condition that does not occur during 
ordinary taxiing. 

In moderate taxiing the strut air bears the entire com- 
pression load since the piston stroke and the velocity are 
so low that no hydraulic action takes place unless a longer 
stroke occurs when rolling over an obstacle. For the sake 
of comfort and reduced wear on the airplane structure the 
shock absorbing system must have adequate smoothness in 
taxiing. A good many struts that indicate high efficiency 
on test rig prove to be rather stiff on taxiing while in 
service. The tire, having low energy dissipating capacity 
and being virtually an undamped air spring, tends to oscil- 
late freely during the taxiing. If the tire oscillations 
synchronize with those of the air strut the compound 
oscillation of the system will build up excessive loads. In 
this respect the air spring of the pneudraulic strut has a 
decided superiority over the steel spring because its load 
deflection rate and the rate of oscillation can be adjusted 
by varying static air pressure. 

(Problems and solution on shock absorbing, using this 
material will appear in an early issue) 
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RADIO TUBES ARE NOT 
DESIGNED TO STOP AND 
START ELECTRIC MOTORS — tre STRATOSEARCH PATHFINDER 


A NEW CATHODE RAY TUBE 


AUTOMATIC RADIO COMPASS 
USED ON ULTRA HIGH AND on LOW FREQUENCY RANGES 


Our automatic radio compass operates without any mechanically moving 
parts through a complete range of 360°. Furthermore, there is no possible 
point of ambiguity on the entire scale. We present to you a truly accurate % No moving parts. 
aerial pathfinder with an acting friction of 1/40 millionth of one second. 

This is the only company which has as yet developed an automatic radio * Completely accurate 
compass capable of operating on the new U.H.F. ranges as well as the th enemies ete 
present long wave stations. Our indicator is a television cathode ray tube. 
Qualified members of the Aviation Industry will be invited to a COMPLETE 
DEMONSTRATION on Dec. 1, 1940 of the Stratosearch, Inc. Automatic Radio 


Compass at Westchester airport. 


THE STRATOSEARCH FORECASTER—LATEST AND SMALLEST AVIATION PORTABLE 


Our miniature portable aircraft and entertainment radio solves the problem of communication with the 
weather bureau from the hotel or other localities. This receiver is a pocket sized, 2 band receiver, 912” x 
442” x 3”. No larger than a camera. Entertainment band or aviation band. It is operated by earphones 
or speaker. The receiver is light and can be carried around with you or can be used by students for com- 
munication with the local control tower. $28.75. 


STRATOSEARCH, INC. 


WESTCHESTER AIRPORT ARMONK, N. Y. 


SUCCESSORS TO 
AIR SAFETY RADIO CORPORATION 
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Private Owner 
(Contiued from page 126) 





ascertained. All control surface hinges 
or supports should be checked for wear 
and should be oiled. Any unusual wear 
or looseness of fittings should be cor- 
rected. 

The airplane should be lifted and the 
landing gear checked for loose bushings 
or worn bolts. Also a careful check 
must be made of all fittings for cracks 
or strains. In general, this is a period 
at which such inspection should be 
made and repairs effected that would 
keep the aircraft in a suitable state of 
repair for re-license, and, if it is done 
carefully, the ship will always be in an 
excellent flying condition. I note this 
particularly because a great many own- 
ers will have this inspection made only 
at re-license time and find that much 
expensive work has to be done that 
could have been more economically 
done had the defects been observed 
earlier. Regular inspections made 
throughout the life of the plane always 
save money. 


Service Suggestions 
Propellers 


It is important on wooden propellers 
that they be kept varnished so that 
moisture may not enter the grain and 
cause rot or separation of the lamina- 


tions. Severe nicks should be smoothed 
down and re-finished. Tipping rivets 
should be kept tight by re-soldering, 
although when such soldering is done, 
care should be taken that the balance is 
not disturbed. Nicks in dural blades 
should immediately be filed out until 
any rough edges are gone and then fin- 
ished smooth with crocus cloth. This is 
a most important precaution as these 
blades are subject to high stresses and 
a jagged edge may always be the origin 
of a fracture which in a very short time 
might cause the loss of a blade tip and 
a resultant-crackup. If any area is sus- 
pected of having a fracture, it should be 
smoothed down and a local etch applied. 
This etching material is a 20-percent 
solution of caustic soda rubbed on or 
applied locally and ailowed to stand 
until the material darkens. It should 
then be removed by a 20-percent solu- 
tion of nitric acid. If a crack is pres- 
ent it will show up as a distinct black 
line. The acid should then be removed 
by washing with warm water. In case 
of steel blades severe nicks should be 
filed out and smoothed down, with the 
precaution that very little metal may be 
removed. No welding may be done, 
but if the nicks are severe enough, or 
any crack appears, it should be re- 
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turned to the manufacturer. It is most 
important that propellers always be very 
tight and if any roughness of the en- 
gine should occur this point should be 
immediately checked. All repairs to 
propellers should be made only at ap- 
proved stations and no straightening of 
duralumin blades should be attempted in 
the field. 


Magnetos 


In the checking of breaker assemblies 
minor adjustment of the contact points 
should be avoided unless facilities are 
available to polish the contacts. If the 
points have been mated by running, a 
minor turning of the adjustable point 
may cause contact to be made by a very 
small area with the result that it will 
burn and become irregular. If adjust- 
ment is necessary the points should be 
completely removed and polished to a 
high finish in a fixture that will allow 
it to be perfectly square when completed. 
It is important that the axle for the 
breaker lever should be replaced if worn 
as this will allow misalignment of the 
points with resultant burning. If it is 
ever necessary to replace a coil, imme- 
diately on removal of the coil a piece 
of metal should be placed across the 
pole shoes. If this is not done and the 
engine should be turned it would be 
possible for the magnet to lose its force. 
The improved type of breaker assem- 
blies with the pivotless breaker re- 
quires no care between overhauls ex- 
cept to see that the points are not 
burned. These should not be gone into 
unless complete instructions are at hand. 
In connection with ignition, it is im- 
portant to see that all shielding is tight 
and that on the wires each end is well 
grounded. A loose ground at one end 
of an ignition wire may cause failure of 
the insulation, causing a miss that is 
very hard to locate. Spark plugs should 
be kept adjusted to a minimum gap, not 
only for engine efficiency but because 
a wide gap may create radio interfer- 
ence. It has been found, too, that where 
ignition systems are shielded that it is 
desirable to set the points at a minimum 
clearance rather than approach the 
maximum. 


Analyzers 


Fuel-air mixture indicators are a 
necessity where constant-speed propel- 
lers are used. They are a delicate in- 
strument and their accuracy depends 
upon proper maintenance. This should 
be done at not more than 50-hour pe- 
riods, and oftener if the time is such 
that the wick or wool will dry out. One 
item that is most important in the check- 
ing is to allow the instrument to set at 
least one hour with the current on. If 
this is not done the instrument may 
creep after adjustment and give an 
erroneous reading. 


Generators 


Most generator trouble that occurs is 
in the control box, and this should be 
checked every 100 hours to see that the 
cutout points are clean and that the 
regulator points are not burned. No 
adjustment should be attempted unless 
the repair man has a good voltmeter 
available and thoroughly understands 
the procedure of adjustment. In case of 
radio interference from the generator, it 
can usually be helped by attaching a 
l-microfarad condenser from A plus on 
the generator terminal to ground. 


Instruments 


With the increase of instrument flying 
it is most important that all of the in- 
struments be kept in a perfect state of 
repair. This can only be done by agen- 
cies that thoroughly understand them 
and have the proper equipment for their 
repair and calibration. Therefore, little 
can be suggested except to take them 
to such an agency. 

One common trouble, however, is in 
the case of airspeed lines. These fre- 
quently become clogged or develop leaks, 
in which case three instruments may be 
affected—the airspeed, climb, and alti- 
meter. If trouble is observed on these 
three instruments, both the lines should 
be disconnected from the airspeed and 
blown out. Be sure and disconnect them 
first. After making sure that they are 
clear, they may be connected again. Then 
blowing into the open, or pitot, tube 
very gently bring the indicator up to 
near its top limit and hold with the 
tongue or by clamps on a rubber tube 
and check for leaks. If the hand falls 
back it indicates a leak in some con- 
nection. It should remain stationary 
or nearly so. If it should show that a 
leak is present, check all connections 
from the instrument out to the pitot head 
and any leaks should be corrected. 

To check the static line, it should be 
disconnected from all of the instruments 
and a spare airspeed used as a leak 
tester. It is not advisable to put any 
pressure on the static line when at- 
tached to the instruments, as the climb 
indicator is too sensitive on gyro in- 
struments, which include turn and bank 
indicator. It is necessary that they oper- 
ate under the correct pressure, so that 
a suction gage attached to them is a 
very desirable instrument. If the suc- 
tion is not known they should not be 
entirely trusted until an instrument man 
has been able to check their suction and 
operation. 

In conclusion, the maintenance of an 
airplane should be kept entirely in the 
hands of people who know what they 
are doing. This may be a mechanic at 
a small field, or the pilot himself, or a 
large repair station, but owners should 
make sure that whoever may do the 
work is careful, thorough and competent. 
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terest to note that the average rate of 
return of 34.4 percent in 1939 repre- 
sented individual rates ranging (low 
to high) from a loss of 60.5 percent, 
for one corporation, to a gain in rate 
of return of 98.8 percent for another 
corporation. 

During periods of business recovery, 
an increase in union activity invariably 
occurs. Wage demands and threats of 
strikes have already developed in a 
number of aircraft plants. 

With aircraft plants operating at ca- 
pacity levels, labor may be asked for 
more hours of work but without com- 
pensation of time-and-a-half for any 
time over 40 hours a week. It is sig- 
nificant that under the Walsh-Healey 
Act of 1936, the President is authorized 
to suspend the provisions requiring pay- 
ment of time-and-a-half as indicated on 
government contracts for supplies and 
equipment which equal or exceed $10,- 
000. The President has not invoked 
this authority. 

Wage adjustments will undoubtedly 
be made which will result in higher 
operating costs for the industry. 

With a record-breaking period in 
passenger traffic, the air transport in- 
dusiry more than doubled its earnings 
for the nine months to Sept. 30, 1940, 
as compared with the like 1939 period. 
Aggregate revenues, before provision 
for federal income taxes totaled more 
than $5,000,000 for the January-Septem- 
ber 1940 period as contrasted to about 
$2,500,000 for the corresponding months 
in 1939. By way of comparison, earn- 
ings, for the full 1939 calendar year, 
before income taxes, totaled about $4,- 
000,000. Net income after taxes aggre- 
gated slightly less than $3,200,000. Prof- 
its for the industry for the full year 
of 1940 may easily approximate $6,500,- 
000, before federal income taxes. It 
must be recognized, however, that dur- 
ing last year, the normal tax rate was 
18 percent as compared to 24 percent at 
present. On the latter basis, net income 
for the industry as a whole for the 
current year may total about $4,950,- 
000. While a new high, such results 
would be materially below the fantastic 
estimates advanced earlier this year by 
over-enthusiastic prognosticators. 

Predicated primarily on a _ strong 
earnings trend, the expanding air trans- 
port industry continues to obtain addi- 

tional capital with lessening difficulty. 
The bulk of this additional money is 
being applied towards new euipment 
purchases with the balance of such 
funds going towards that catch-all—“for 
other corporate purposes”. 
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The successful offering of 50,000 
shares of preferred stock by American 
Airlines vividly illustrates the startling 
improvement in the credit status of that 
carrier and possibly of the industry as 
a whole, as compared to a number of 
years ago. While American received 
only $102 a share for this preferred 
stock, it was offered at $105 to the 
public but immediately went to a 
premium at $109. Convertible into 
common stock at $70 a share, this pre- 
ferred can be expected to experience 
considerable buoyancy in direct ratio 
to the market action of the common. 
American used the proceeds from this 
financing to retire a $2,250,000 24 per- 
cent promissory note and for new 
equipment purchases as well as for 
other corporate purposes. 

The ease in which American mark- 
eted this new stock issue is a far cry 
from the financing problems encount- 
ered by the company during its earlier 
days. Back in late 1935 and early in 
1936, when American embarked upon 
its ambitious equipment buying pro- 
gram, the banks refused to finance the 
purchase of transport planes on the 
premise that aviation was too risky and 
that the resale market for used planes 
was limited. Whereupon, American 
applied to and obtained from the Re- 
construction Finance Corp. total loans 
of $1,036,000 at 5 percent to finance 
its initial purchase of 20 D. C. 3’s cost- 
ing $2,060,000. The company, in other 
words, at the outset was forced to have 
a 40 percent equity in this equipment. 
Moreover, the RFC took a chattel 
mortgage on this equipment and pro- 
vision was made to amortize this in- 
debtedness over a four-year period 
through monthly payments. 

What a contrast American’s present- 
day financing methods present! About 
five times the amount of the original 
RFC loan, without any chattel or se- 
curity whatsoever, was obtained solely 
on the credit and position of the com- 
pany. Instead of paying a fixed inter- 
est rate of 5 percent, the company is 
merely commited to pay a return of 
slightly more than 4 percent, albeit 
cumulative, only when earned. Absent 
too, is the down payment and compul- 
sory amortization feature to retire the 
issue. It is likely, however, that this 
new preferred will in any event be ex- 
tinguished in due time through con- 
version into common stock. 

The common stock of American Air- 
lines is slated for considerable dilution 





Barron’s Barron’s Barron’s 

Aircraft Air Transport 50 Stock 

Average Average Average 
Oct. 18 39.45 28.41 78 
Oct. 25 39.75 28.41 78 
Nov. 1 42.15 29.16 79 
Nov. 8 41.70 29.44 82 





in the near future. While 361,836 
shares of common were reported out- 
standing as of Sept. 30, 1940, the 
anticipated conversion of the company’s 
44 percent debentures totaling $2,500,- 
325 into 200,026 shares on or before 
July 1, 1941, should augment the com- 
mon stock outstanding to a total of 
561,826 shares. The significance of 
this conversion can be seen from the 
fact that earnings for the nine months 
ended Sept. 30, 1940 would have been 
equivalent to only about $2.77 share on 
the 561,862 shares to be outstanding 
instead of $4.30 on 361,836 shares as 
actually reported. 

Transcontinental & Western Air used 
a new and novel form of financing for 
the air transport industry when it ar- 
ranged for a four-year unsecured 
revolving credit. Under this agree- 
ment, TWA is permitted to borrow, as 
its actual money requirements develop, 
in varying sums from $2,500,000 initi- 
ally, graduated downward annually to 
the expiration of the agreement on Dec. 
31, 1944. The interest rate specified is 
22 percent per annum. In this manner, 
funds will be provided for the purchase 
of new airline equipment, principally 
15 new 24-passenger D. C. 3’s. This 
type of financing has certain desirable 
attributes in that it provides flexibility 
and assures the airline of adequate 
funds without the necessity of fixed 
borrowings. 

Pennsylvania-Central Airlines also 
recently experienced a successful stock 
flotation when it sold 60,000 shares of 
additional common stock. Approxi- 
mately $850,000 was thus realized by 
the company. Of this amount, about 
$230,000 was applied towards the pur- 
chase of two Douglas D. C. 3’s and the 
balance of the proceeds added to the 
company’s general funds as additional 
working capital. 

In its second public stock offering 
within a year, Mid-Continent Airlines, 
Inc., sold 100,000 additional shares at 
$5 per share. After deducting under- 
writing fees and expenses, the proceeds 
were applied to finance the purchase of 
three airplanes, as well as for debt re- 
tirement and for other capital purposes. 
An additional 40,000 shares owned by 
the president of the company were also 
delivered upon the exercise of certain 
warrants. However, this latter trans- 
action did not represent any additional 
financing for the company, but was 
merely a private transaction between 
the underwriters and the president of 
Mid-Continent. 

Reliable sources indicate that Boston- 
Maine Airways, Inc., may shortly offer 
a new stock issue to the public. Pro- 
ceeds of the stock issue would be 
applied towards the purchase of new 
planes and for working capital pur- 
poses. 


AVIATION, December, 1940 








AVIATION, December, 1940 









HERE'S A STEP IN 


GETTING 
MORE PRODUCTION 


GOING 


ERE IS a glimpse of one day’s mail reach- 
H ing us from the men who are doing the 
hard part of the job of expanding aircraft 
production. 

Some of these letters come from manufac- 
turers who are for the first time undertaking 
work on aircraft projects, others from old 
hands in the industry who are installing new 
types of production, but through all the 
letters runs one theme, the question, “What 
can you tell us that will help us with these 
new operations?” 

The answer is this: we have multiplied our 
effort to supply satisfactory information to 
those who need it for working Alcoa Alumi- 
num Alloys, we have marshalled all we know, 


and our best men, to supply specific, useful 


“know-how.” We believe this help to rank 
in importance with our continued emphasis 
on research, and our enormous expansion in 
producing Alloys of Alcoa Aluminum. 
The actual answers which we have given 
run the whole gamut of production problems, 
from data on the rake of a tool, to planning 
shop layouts to solve problems similar to 
those encountered in our own work. The 
answers are given by letters, by conference, 
by tours of our shops and laboratories. And 
if you have a problem, relating to aircraft 
construction and Aluminum, consider this 
an invitation: we sincerely want to help 
you determine “how to do it.” ALUMINUM 
Company oF America, 2182 Gulf Building, 


Pittsburgh, Pennsylvania. 
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prior to starting assembly operations, 
thus making sure there are no short- 
ages which may bring costly delays of 
the whole assembly line. A _ solution 
to the problem of efficient mass as- 
sembly operations is found by rigid 
adherence to the five following rules: 
1. Develop accurate bills of material. 
2. Schedule engineering, procurement, 
and production—and then hold to the 
schedules. 3. Have erection lists pre- 
pared by the engineering department 
with the help of the shop. 4. Use tote 
pans for material distribution along 
the assembly line. 5. Use progressive 
fixed station assembly, completing all 
operations before advancing from one 
stage to the next. It is also suggested 
that key men be given a bonus for in- 
telligent supervision. 

Discussion brought out the impor- 
tance of close cooperation between 
shop and engineering at all stages of 
production, including especially the 
development of tooling. 

T. P. Wright, in an introduction of 
Rossmann, pointed out that aircraft 
production would never be directly 
comparable to automobile production, 
since the highest conceivable production 
of a single type airplane could only 
reach a figure of about one per cent 
the normal daily rate of production of 
a large automobile factory. This is 
determined, Wright said, by the na- 
ture of military tactics which require 
provision of a relatively large number 
of different types of aircraft. Rapid 
advances in design must also be made 
in order to match the performance of 
enemy planes, preventing freezing de- 
signs for long production runs. How- 
ever, there are many lessons to be 
learned from the automobile builders 
and Rossmann, with long experience 
in the automobile industry, should 
bring aviation much valuable produc- 
tion data. 

“Engineering Considerations in Air- 
craft Design to Permit Application of 
Automobile Mass Production Methods,” 
by Don R. Berlin and Peter F. Ross- 
mann, was presented by Rossmann. 
Much of the value of this paper was 
in the large number of excellent slides 
shown, illustrating automobile mass 
production technique, and also giving 
many examples of the application of 
automobile manufacturing ideas to air- 
craft production problems. Several 


points made can be summarized as fol- 
lows: 1. Provide the engineer with 
more latitude in design through exten- 
sion of manufacturing technique. 2. Pay 
more attention to inspection as a pro- 


144 


duction process. 3. Provide better cost 
analysis and cost regulation. 4. Install 
more exact production control. 5. Im- 
prove production tooling by: (a) 
Properly planned operation sequences. 
(b) Simple, fool-proof jig and fixture 
design. (c) Gaging and _ locating 
points common to mating parts. (d) 
Non-fatiguing work heights and posi- 
tions. (e) Reasonable applications of 
time and motion studies. (f) Pro- 
vision of adequate inspection tools. 

In the discussion period it was em- 
phasized that production could be 
speeded, as a general rule, by elimi- 
nating hand work and providing me- 
chanical material handling equipment. 
The need for reducing man-hours used 
in aircraft production was _ illustrated 
by comparing the 8,000 man-hours 
used to produce a typical pursuit air- 
plane with the 106 man-hours per car 
which is the rule in the automobile 
industry. To obtain high production, 
tolerances must be held more rigidly 
rather than less so. Subcontracting 
must be limited to firms that can meet 
tolerances. Interchangeability must be 
an inflexible rule. 

Information on stainless steels and 
magnesium alloys was given at the 
materials sessions, with J. L. Atwood 
serving as chairman. 

“Some Uses of Stainless Steel in 
Aircraft Construction” was read by 
Oliver Fraser, Jr., of the Carnegie- 
Illinois Steel Corp., while “Magnesium 
Alloys in the Aircraft Industry” was 
presented by J. C. Mathes of the Dow 
Chemical Co. 

These two papers presented two di- 
vergent philosophies of aircraft design. 
On the one hand stainless steel leads 
to the development of highly stressed 
thin skin structures of built-up design. 
At the other extreme is the low stress 
thick skin magnesium structure of rela- 
tively greater simplicity, tending to- 
wards the monocoque form without in- 
ternal bracing. 

A plea for simplification of stainless 
steel specifications was voiced by 
Fraser, as well as an excellent outline 
of the technique and procedure of steel 
manufacture. It is especially important 
that the steel mill shall know as far 
in advance as possible how much of 
what specification steels the industry 
will require. Availability of stainless 
steel alloys provides the industry with 
a structural “cushion” in the event we 
run short of aluminum materials. Out 
of a long personal experience in de- 
signing and building aircraft parts of 
stainless steel, Fraser gave encourage- 
ment to those now working with, or 
designing in this: material- Its high 
strength characteristics- make it par- 
ticularly suitable for some of our néw 
very high performance aircraft with 
heavily loaded wings, especially in cases 
where the wing is relatively thin. 





Mathes told his audience that it js 
not true that German interests have 
hampered the development of mag- 
nesium alloys in this country. American 
magnesium is being produced under 
American patents and with American 
money just as fast as physical limits 
of men and machines permit. Produc- 
tion has been doubled in the past 
twelve months and will double again 
in the next twelve months. Appli- 
cability of magnesium alloys is being 
extended rapidly to aircraft structural 
problems.. Shortly a considerable num- 
ber of planes will be flying on a test 
program equipped with magnesium 
sheet wing coverings. Magnesium forg- 
ings and extrusions are now being 
made. Hot pressing of magnesium 
sheet has been developed very satis- 
factorily and shapes may be pressed or 
drawn about as well, and to as wide a 
range, as with aluminum alloys. Among 
developments with magnesium materials 


-is the trend to pure monocoque struc- 


tures of very smooth surface which 
results from the use of thick skin sec- 
tions which do not warp or wrinkle. 
Units have been built without any inter- 
nal brace members whatever which com- 
pare favorably on a_ weight-strength 
basis with conventional structures, and 
which are appreciably cheaper to build. 
Aerodynamic efficiency of such struc- 
tures, which can be made to take a 
high polish, will increase even more 
as we develop laminar wing flow at 
high speeds. Improvements in purity 
of magnesium alloys, and anodizing of 
magnesium surfaces, has greatly in- 
creased the resistance of magnesium 
alloy parts to weathering. 


Vapor Lock Problems 


Engine papers were presented to 
two sessions with Mac Short, presi- 
dent of Vega Airplane Co., acting as 
chairman of one and Dr. A. L. Klein, 
California Institute of Technology, as 
chairman of the other. The annual re- 
port on vapor lock problems, by Dr. 
O. C. Bridgeman, director of the 
C.F.R. project, summarized the 33 re- 
ports which have been made during the 
past year. Four approaches ot the prob- 
lem have been studied. 1. By control- 
ling characteristics of the fuel to lower 
vapor pressure. 2. By fuel tank super- 
charging to insure flow at all times. 
3. By fuel cooling. 4. By compromise 
methods. The fourth method is that 
used by engineers to solve each new 
fuel system design problem and does 
not represent a fundamental approach. 
Its application has reduced vapor lock 
troubles somewhat, and extended scope 
of operations, but the problem has not 
been solved. The first method is not 
considered promising since it produces 
a number of unfavorable results. The 
second and third methods are both 


(Turn. to page 148) 
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using extruded shapes in his designs, 
at least one complete set of drawings 
covering all available extrusion dies 
shall be located in each drafting room. 

Standardization can be affected in the 
Stress Analysis and Weights Depart- 
ments by adhering to a uniform series 
of values, formulas, forms and methods 
of procedure in their respective lines of 
calculation. This information, also, 
should be made available in manual 
fosm. 

In the manufacturing department 
every effort must be made to follow 
standardized methods of processing. 
Such a procedure will make it easier 
for large quantities of aircraft parts, 
er even of complete planes, to be simul- 
taneously manufactured by a number 
of different companies. 

In the field of accessory manufacture, 
the builder of a standardized item 
knows that, even though there may be no 
market for his product when first in- 
troduced, the market is sure to develop. 
And when the demand does: develop it 
will not be restricted to a few custom- 
ers only. Higher production permitted 
by wider distribution will lower costs. 
Such wide distribution will simplify 
the problem of dealer stocks, and also 
the problem of maintaining stocks of 
replacement parts for service needs. 

While standardization can be ad- 
vantageous to almost any branch of de- 
sign and production procedure, there is 
little advantage to be gained in the 
standardization of parts used only in 
special applications. 

Also, it is futile to standardize a part 
where conditions indicate that further 
improvement is necessary for satisfac- 
tory functioning. 

Standardization work has _ been 
greatly advanced in the aircraft indus- 
try through establishment of the West- 
ern Aircraft Standards Committee, on 
the West Coast, followed by similar 
action on the East Coast. These com- 
mittees will continue to function and 
their work will be assisted through 
formation of the S.A.E. Aeronautical 
Standards Board. Through this work 
the following aims are being realized: 
1, To provide means for cooperative 
establishment of new aircraft standard 
parts which will supplement the Army- 
Navy Standards for use on both Serv- 
ice and commercial aircraft. 2. To 
provide means for the establishment of 
exchange privileges covering certain 
processing tools and equipment (such 
as the extrusion die pool). 3. To pro- 
vide means for the exchange of certain 












unrestricted engineering information, 
such as tests reports, research data, etc. 

In conclusion the author points out 
that now is the most opportune time 
that has yet presented itself for full 
cooperative action in the industry on 
the problem of standardization, and 
urges that all firms give a more serious 
consideration to greater effort in this 
field. 

Standardization of Aircraft Engine 
Components was the concluding paper 
of the session, presented by Gustaf Car- 
velli, Wright Aeronautical Corporation. 
The author has developed a number of 
charts and drawings to illustrate his 
points relating to engine standardiza- 
tion. Since standardization must start 
in the drafting room it is necessary to 
provide a uniform system of dimension- 
ing and placing data and notes on the 
drawing. To do this a sample drawing 
is provided for each type of part in the 
entire engine, such as connecting rod, 
piston, crankshaft, etc. Such sample 
drawings are filed in such a way that 
the draftsmen can select the proper 
sample by reference to a list showing the 
sample drawing number together with 
suitable remarks. 
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To simplify dimensioning of parts, a 


-two place decimal system. is recom- 


mended for the engineering and pro- 
duction departments, in place of frac- 
tional dimensioning still commonly 
used. In some cases parts dimensioned 
to the fractional system must have the 
fractional dimension converted to deci- 
mals as many as eleven times. The 
decimal system facilitates the work of 
layout men, detailers, checkers, tool de- 
signers, tool design checkers, pattern 
layout men, pattern makers, layout men 
of castings for checking, layout men of 
first casting for machining, layout men 
for tools, and checkers of tools. The 
importance of standardizing on the 
decimal dimensioning system becomes 
apparent when it is realized that in a 
large organization when any of the 
common fractions are in use the change 
to decimals must be made thousands of 
times daily. The saving in man hours 
through use of the decimal system is 
positive and substantial. There is no 
serious drawback to use of decimals. 
For example, the fraction 11/64, to be 
expressed clearly would have to be car- 
ried out six places to read .171875, but 
the two-place decimal equivalent .18 is 
entirely satisfactory. To simplify, a 
conversion table, such as is shown in 
Fig. 2, is provided throughout the 
drafting room and shop, for converting 
l6ths, 32nds, and 64ths to two place 
decimal equivalent. 

Standardization of notes on drawings 
is important. A simple item like break- 
ing edges of a drilled hole, for instance, 
may prove costly if not properly treated. 

The accuracy of studs, and of tapped 
holes must also be closely controlled 
by properly standardized notes, as 
many parts of an aircraft engine 
are held together with studs. The 
accuracy of various surfaces with 
relation to each other, such as on gears, 
splines, and threads, can be controlled 
by a single “A” note form properly 
interpreted. Accuracy of a crankpin 
or highly loaded journal should be con- 
trolled by a “Z” note specifying the cir- 
cularity and taper of the pin. Heat 
treatment of small parts is controlled 
by specifying one of six degrees of 
Rockwell hardness, which system helps 
the production department to heat treat 
many different small parts at the same 
time. The heat treatment of larger 
parts, such as crankshaft or camshaft, 
is controlled by a Brinell reading note: 
.005-.010, or ,.010-.015 for very thin 
sections, .015-.25 up to .055-.065 for 
general work; .025-.045 for crank- 
shafts; .035-0.65 for cams. 

One of the first major parts to be 
standardized was the propeller shaft 
end. Shaft ends S.A.E. No. 10 to 50 
inclusive are of the straight sides spline 
type and the No. 60 of the involute type 
spline. It is suggested that any new or 

(Turn to page 148) 


AVIATION, December, 1940 








"a Ss 2m ee SPs 


5 













PARKS AIR COLLEGE was founded August 1, 1927. 


Has enjoyed full Federal approval longer than any other aviation school. 


Is accredited in its Aeronautical Engineering School by the Illinois 
Superintendent of Public Instruction. 


Is accredited by the United States Office of Education of the Federal 
Security Agency. . 


Graduates are qualified educationally for appointment as flying cadets 
in the U. S. Army Air Corps and for flight training in the U. S. Naval 
Air Reserve. 


Has a capacity enrollment of 300 commercial aviation students, 216 
U.S. Army Air Corps flying cadets and 48 enlisted mechanics. 


Has its own airport with a school plant of 25 buildings devoted to 
school purposes entirely, also two fields of 568 acrés and 96 acres for 
military flight training. 


Has a faculty of 82, each especially qualified for his particular field of 
instruction, 
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He’s Already in Aviation 


Yet This Young Man SEES THE NEED FOR 





xs “TI have been working in a large aircraft factory for the 


past year and now realize the need-of thorough training.” 
So wrote an applicant for admission to Parks Air College, whose 
application has already been accepted. At the same time, he 
explained that because of unforeseen circumstances, his entrance 
would need to be deferred. “But,” he added, “your school un- 
doubtedly offers the most thorough training in the country today, 
and I want and intend finally to get that training.” 

The point to be borne in mind by you who are restless to get 
into aviation is that simply getting in is not enough. The young 
man referred to above is already in, but he wants to get ahead, 
and you will want to get ahead. You will want a better-than- 
even chance in competing for the available positions of trust 
and responsibility. 


The ““Why’’ as well as the “‘How”’ 
All of this Parks Air College has had in mind in building and 


offering you courses in aviation training. Therefore, these courses 
are specialized yet comprehensive, each in its particular field. 
They teach you to actually do something, to perform tasks 
useful in aviation, and, equally important, acquaint you with 
basic principles involved. 

Briefly, that is why Parks alumni are found throughout avia- 
tion in positions of responsibility, such as Chief Engineer, Chief 
Meteorologist, Chief Pilot, Captain, First Flight Officer, Traffic 
Manager, Factory Manager, Department Supervisor in Manu- 
facturing, Superintendent of Maintenance, and many others. 

Parks training is of true leadership calibre for you who aspire 
to leadership in aviation. Eaeh of the four courses is preparation 
for a career in one of the four major fields of aviation. They are: 
Professional Flight and Executive, Aviation Operations and 
Executive, Aeronautical Engineering, Maintenance Engineering. 

Complete information is included in the catalog. It is free. 
Your request, either the coupon or a card, will bring it to you. 
Send for it now. 


PARKS AiR COLLEGE Section AV-12 


East Sr. Louis, ILuinors 


Please send me details of four major courses in commercial aviation training. 


eee ee eee 


I 

| 

I 

| 

| 

| 

: DUNE Ry cn. oo uy 00 Ca:ah oo nc. bh seen oO Eule od selasiae oem Px Ghlomwells meee 
| 

1 

Pt 
Sore 
| 











































\ 


Youll find it here! 


Whether it is Names; Addresses; Operating, Personnel v1 
other Data you want .... for the United States alone or 
for 129 other Countries and Territories . . . on Manufac- 
turers of Aircraft, Equipment, Materials or Supplies; 
Military and Civil Ministries; Air Transport Companies; 
Airports; Aeronautical Organizations of all kinds, etc. 
—You'll find it handily in INTERAVIA ABC. 





OVER 20,000 LISTINGS 
OF THE WORLD'S AVIATION INDUSTRY 
covering 130 Countries and Territories 
with accurate data on the following: 
Manufacterers of Aircraft, Equipment, Materials, Fuels and 


other Supplies — with data on products and names of 
officials, including sales representatives 


Alr Transport Companies international Organizations 
Flying Schools Anti-Aircraft Organizations 


Aero Clubs 
National Organizations — with names of officials 


Airports and Aeronautica! Radio Stations — with names and 
ranks of all officials 


THE INTERNATIONAL 
REFERENCE BOOK Ministries, Military and Civili —with names and ranks of 


all officials 
and DIRECTORY 
Photographers Consultants insurance Companies 


of the Aeronautic, Aerial Surveyors Foreign Private Owners Representatives 
Aviation and 


Allied Industries Approximately 1250 pages of verified world-wide aviation data in 
the main reference section alone. 


A new 200-page Atlas Section, with 70 aeronautical maps. 


A complete Alphabetical Index to listings under every Analytical 
Classification. 


A comprehensive vocabulary of aviation terms, in five languages— 
English, French, German, Italian and Spanish. 


Sectionalized and Thumb-Indexed Size, 63 x 9} inches 
Heavily Cloth Bound Price, $7.50 per copy 
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McGRAW-HILL PUBLISHING CO., INC., 
Catalog & Directory Division 
330 West 42nd Street, New York, N. Y. 


Gentlemen: You may mail us copies of the 1939 
INTERAVIA ABC to the following addresses, and bill us 
at the rate of $7.50 per copy. 


(Company) 
(Address) 





(Signed) 
AV-F (Name) (Title) 
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South Bend Series “S" 
Tool Room Precision Lathe 
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‘i NEW South Bend Series “S” 

Tool Room Precision Lathe has been designed and built 

for efficient service in the modern tool room. Standard 

16" x 6'South Bend Series “S" equipment includes draw-in collet chuck attachment, mi- 


Tool Room Fiaaee- crometer carriage stop, thread dial, chip pan, collet rack, 
and telescopic taper attachment. 


Spindle speeds range from 21 to 725 R.P.M. Quick 
change gear box makes all threads and feeds instantly 
available. Large diameter hand wheels, clear-cut easy read- 
ing graduations, and conveniently arranged controls re- 
duce operator fatigue, and assure maximum production. 


Smooth vibration-free operation at high speed is assured 
by the direct belt drive to the spindle. A wrenchless bull 
gear lock permits engaging the back-gears quickly when 
slow speeds are required for machining large diameters. 


Boston Sales Office: 67 Broadway, Kendal! Sq., Cambridge, Mass., Tel. Trowbridge 6369 kt ke xe ** 
Chicago Sales Office: Room 308, Machinery Sales Building, Telephone State 7283 i { 
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S.A.E. Meeting 
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promising and further work is being 
done to perfect methods of fuel cool- 
ing and tank supercharging which, be- 
tween them, should eventually solve 
vapor lock troubles. 

“Supercharged Aircraft Ignition 
Harnesses,” by Carl E. Swanson, 
Northwest Airlines, Inc., describes an 
ingenious system for pressurizing the 
ignition harness to eliminate troubles 
arising from water vapor, oil fumes, 
corona, formation of ozone, and nitrous 
oxide. The pressurizing equipment 
weighs very little and has completely 
eliminated ignition harness troubles, 
and greatly extended plug service pe- 
riods. Eventually it is believed the 
magnetos will be pressurized also, but 
they are not sufficiently air tight for 
this at present. 

E. K. Von Mertens, Pratt & 
Whitney Aircraft, presented a full de- 
scription of the new Pratt & Whitney 
ignition system which solves’ the 
troubles which formerly required in- 
stallation of pressurizing equipment. 


The new system is designed as a single 
unit, with the ignition harness and dis- 
tributor housing cast in a single piece. 


The ignition wiring is built into the 
housing, producing a superior ignition 
system both electrically and mechani- 
cally. 

“Aircraft Engine Reduction Gears 
and Torque Meters” was read by Ro- 
land Chilton, Wright © Aeronautical 
Corp. Chilton described the new 20- 
pinion planetary reduction gear, which 
is 99:1 percent efficient as well as being 
compact and light in weight. This gear 
also lends itself readily to incorporation 
of a torque meter in the gear housing. 
Chilton pointed out that propeller drive 
requirements were growing daily more 
exacting. 

In addition to being light, compact, 
durable, and highly efficient, some of 
the indicated future requirements for 
propeller drive are: a. Increased reduc- 
tion ratios over a wide range. b. Com- 
pound reduction gears interchangeable 
for change of speed without change of 
gear housing. c. Provision of two- 
speed gearing. d. Reverse rotating 
coaxial propellers. e. Alternate right 
and left hand propeller rotation. f. Re- 
mote drives permitting buried engines. 
g. Provision of torque meters. 

Two papers on supercharging might 
be considered more as a contribution 
to high altitude research, than engine 
research. “Problems Relating to Con- 
trol of Flow in Superchargers,” by 
Nate Price, Lockheed Aircraft Corp., 
described a new cabin pressurizing con- 
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trol valve of particular value in regu- 
lating pressure so as to permit gradual 
adjustment of cabin pressure to ascent 
or descent of the airplane. Considerable 
attention was also given to detailed 
design of centrifugal engine super- 
chargers and suggestions made for im- 
proving efficiency through better speed 
control, provision of double shrouding 
of the blades, and application of a fan 
to the intake. 

“Altitude Conditioning of Aircraft 
Cabins,” by J. B. Cooper, Boeing Air- 
plane Co., was a report on experience 
gained in designing, building, testing, 
and operating the Stratoliners which are 
now flying daily on the TWA transcon- 
tinental service, and on the PAA 
service to South America. Thoroughly 
satisfactory results are obtained with 
present equipment but numerous future 
improvements are indicated. 

John Lee, Pratt & Whitney Air- 
craft, acted as chairman of the elec- 
trical equipment session. The paper on 
“Auxiliary Power Equipment,” by C. C. 
Shangraw, Eclipse Aviation, might 
have been classed with the engine pa- 
pers, for a large part of the discussion 
ranged around the merits of mounting 
all accessories directly on the engine, 
or of driving all accessories from en- 
gine driven gear boxes. The concensus 
of discussion, and Shangraw’s paper, 
was that auxiliary power will probably 
be used only in conjunction with the 
main engines, possibly only for ground 
operation, and that such a system can 
be developed to eliminate batteries. 
Everyone seemed willing and eager to 
get power for driving accessories from 
the main engines, rather then from 
auxiliary engines, since main engine 
power is lighter, cheaper, and more 
reliable. all other considerations being 
equal. However, the problem of getting 
the power from the main engines to 
the accessories still remains. There is 
insufficient room to mount them all on 
the engine proper. Hydraulic drive and 
electric drive both present drawbacks, 
and the mechanically driven remote 
gear box is heavy and bulky. Great im- 
provements in generator design, par- 
tially through turning the generator at 
higher speed and cooling it with forced 
flow air, have made it possible to take 
considerably more electrical power di- 
rectly off the engine. 

“Aircraft Electricity as the Airline 
Operator Sees It,” by P. C. Sandretto, 
United Air Lines Transport Corp., is 
an effort to get a year ahead of the 
airplane design parade by forecasting 
a new type electrical system for air- 
craft of 100,000 Ib. size or over. The 
Sandretto system would use four alter- 
nators on each engine of a four engine 
plane to provide 30 kw. of power at an 
appreciable weight saving over conven- 
tional electrical systems. 





Standardization 
(Continued from page 146) 





larger shaft ends be of the involute 
type, which is more adaptable for large 
production with greater accuracy than 
the straight sides type, and which has 
a lower stress concentration factor. The 
method of straight side splines was 
developed as an improvement over the 
old system of keying a gear to its shaft. 
For many applications the straight side 
spline has proved unsatisfactory and a 
20 deg. stub tooth form was developed. 
Both of these forms have high stress 
concentration at the root of the spline 
and the 30 deg. involute type has been 
developed to overcome this. Advantage 
of the 30 deg. type is illustrated in 
Figure 3. 

Drives which have been standardized 
using the 30 deg. involute spline are: 
generator drive, accessory gear box 
drive, fuel pump drive, propeller gover- 
nor drive, vacuum pump drive, and the 
No. 60 propeller shaft end. 

Parts are usually held together with 
threaded bolts, studs, or screws. But 
the national screw form is satisfactory 
only under fixed load conditions, and 4 
not under repeated loads. For this @ 
reason a modified thread form has been 
developed for all highly stressed parts, 
as shown in Figure 4. Instead of al- 
lowing sharp corners a maximum and 
minimum radius is used. This thread 
form has proved its usefulness for tap- 
ped holes in aluminum or magnesium, 
as well as for studs and bolts. In the 
design of parts with threads it is often 
very important to control the location 
of the end thread. Figure 5 shows two 
types of threads and this picture is 
helpful in guiding drafting departments 
in their selection of which thread to 
use. When threads are milled or 
ground the end thread is as shown in 
the upper view, and when die cut or 
rolled threads are required they are as 
shown in the lower view. 

Many gears are used in an aircraft 
engine and many types of gears have 
been tried, but the 20 deg. full depth 
tooth form has proved to be the most 
satisfactory. The standard 20 deg. 
tooth form has high stress concentra- 
tion at the root since the fillet is only 
a few thousandths of an inch. By using 
a 20 deg. tooth form with a full radius 
at the root the stress concentration is 
decreased considerably as is illustrated 
by Fig. 6. 

In his paper the author attempts to 
show how many items need to be stand- 
ardized, yet on which very little infor- 
mation has been published. Referring 
again to the decimal system in the con- 


(Turn to page 152) 
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Sixty Planes a Day 
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neering, tooling and planning sections 
are so placed in relation to production 
as to permit close coordination. To 
provide straight-line unobstructed pro- 
duction throughout, cafeteria, locker 
rooms and toilet facilities are located 
underground, 

The plant is so “obstruction-free” as 
to assume a flexibility in the type of 
aircraft that may be produced. Changes 
for varied designs of airplanes requir- 
ing new plant layouts may therefore 
be readily accomplished. 

Completion of the new Buffalo plant 
will increase to approximately 2,000,- 
000 sq.ft. the total space to be devoted 
to aircraft production by the Curtiss- 
Wright Corp. in the Buffalo area alone. 
The new unit will employ about 12,000 
persons, and with the present plant 
which has around 9,000 workers, will 
increase to 21,000 the number of peo- 
ple employed in the Buffalo area. 

Following closely the design of the 
Buffalo plant, the new Columbus fac- 
tory consists of a one-story manufac- 
turing plant occupying about 1,200,000 
sq.ft. Like the Buffalo unit, it pro- 
vides a clearance from the floor to the 
bottom chord of the roof truss of 20 ft., 
in the general manufacturing area, and 
40 ft. in the sub and final assembly. 
Beneath, a basement with 150,000 sq.ft. 
of floor space provides locker rooms, 
cafeteria, and storage space. An engi- 
neering section, 100x900 ft., with base- 
nient under part of the area, providing 
space for employment offices, hospital, 
kitchen and storage rooms, and an 
office section consisting of a two-story 
building with full basement, 50x400 
ft., and accessory structures, cover a 
total of 148,000 sq.ft. in addition to 
the main manufacturing plant. 

The Columbus unit, under the super- 
vision of J. A. Williams, will employ 
approximately 12,000 persons in the 
local area when the plant reaches full 
production. It will produce many of 
the aircraft types now manufactured 
by the Buffalo factory and, according 
to plans outlined by the management, 
will contribute greatly to the produc- 
tion quota of the Curtiss Aeroplane 
Division. With the long experience 
of the latter organization in designing 
and producing military aircraft, dat- 
ing back to World War I, and its suc- 
cess in recent years with manufactur- 
ing high performance pursuit types like 
the Curtiss P-36A and the Curtiss P-40, 
which have proved their mettle in for- 
eign competition, the new Columbus 
plant will be placed in the full produc- 
tion within a minimum period. 








St. Louis Airplane Division 


The St. Louis Airplane Division, of 
Robertson, Mo., linked for many years 
with the development and production 
of outstanding military, commercial and 
private aircraft types, including the re- 
cent 30-passenger Curtiss-Wright trans- 
port, is now replacing its original plant 
with the largest aircraft factory ever 
built in the Middle West. 

Over eight times as large as the 
present plant which occupies 149,000 
sq.ft., the new structure is very similar 
in layout and size to the Buffalo and 
Columbus units. More than 27 acres 
of floor space are to be covered by the 
new building which is being erected 
on the present site of the St. Louis 
Airplane Division’s factory. Costing 
approximately $11,000,000, complete 
with tooling machinery and equipment, 
the new plant is being constructed of 
steel, brick and reinforced concrete. 

Of unusual interest to those who are 
acquainted with the aviation industry’s 
problems is the fact that during con- 
struction of the new unit, manufactur- 
ing operations are being continued and 
expanded in the present factory. The 
general and engineering offices occupy- 
ing a front of the main manufacturing 
plant, facing Lambert Field, will be 
completed first. As wings of the man- 
ufacturing plant are completed, opera- 
tions will be moved so that it will be 
unnecessary to dismantle the present 
structure until all departments have 
been reestablished in the new and larger 
factory. 

Indicative of the size of the cargo 
transports and combat planes which the 
St. Louis plant will be required to 
produce for the National Defense pro- 
gram when it is completed next spring, 
the final assembly department will be 
200x600 ft. and will have a ceiling 
clearance of 40 ft. completely free of 
obstructions. Two huge doors, each 
200 ft. wide, will extend along the west 
side of the building. 

The entire structure, with an area 
of 1,200,000 sq.ft. will include a one- 
story manufacturing and engineering 
section, the office section of two-story 
construction, and accessory buildings. 
When placed in full production, the 
new plant will increase employment 
from the present figure of 2,000 to ap- 
proximately 12,000 workers. 

Altogether, upon completion of the 
plants now being erected by the Cur- 
tiss Aeroplane and the St. Louis Air- 
plane Divisions of the Curtiss-Wright 
Corp., production area will be increased 





from the existing 949,000 sq.ft. to about 
4,400,000 sq.ft. of floor space, and 
increase employment from the current 
11,000 to nearly 45,000 people. 


Curtiss Propeller Division 


Curtiss-Wright’s fourth Division, 
Curtiss Propeller, of Clifton and Cald- 
well, N. J., and Pittsburgh, Pa., has 
rapidly developed from a small depart- 
ment of the Curtiss Aeroplane Divi- 
sion into a large organization. Manu- 
facturing the universally known 
Curtiss electric ‘‘full-feathering” propel- 
lers and Curtiss fixed pitch propellers, 
this Division has likewise been expand- 
ing its activities. Its new plant, near 
completion at Caldwell, N. J., will more 
than double present production facilities, 

The latest unit, comprising 370,000 
sq.ft., adjoins Caldwell-Wright Airport 
near Caldwell. Designed by engineers 
of Curtiss Propeller in conjunction 
with Albert Kahn, Inc., the one-story 
structure incorporates many new fea- 
tures in modern industrial design in- 
cluding actinic type of glass for assur- 
ing maximum daylight illumination. 
Now approaching full production, it 
will enable us to keep pace with the 
increasing mass production of aircraft 
engines and planes for the nation’s Air 
Defense program. 

The Caldwell unit marks the latest 
step in that division’s unusually rapid 
expansion. From an extremely small 
organization with only 17,000 sq.ft. of 
floor space, it has developed into a 
full-fledged division with a plant at 
Clifton occupying 135,000 sq.ft., which, 
with the acquisition last year of the 
hollow steel blade division of the Pitts- 
burgh Screw & Bolt Co., now com- 
prises 220,000 sq.ft. This area, to- 
gether with the new Caldwell plant, 
provides a total floor space of 590,000 
sq.ft., increasing employment from 2,000 
to approximately 5,500 persons. 

In. addition, the Curtiss Propeller 
Division is contemplating establishment 
of a fourth plant, somewhere in the 
Middle West, the production of which 
will be somewhat in excess of the East- 
ern factories. 

Throughout the whole Curtiss-Wright 
expansion program, we have kept the 
human equation to the forefront in our 
planning of additional facilities. Basic- 
ally, we wanted factories without frills, 
but combining high productive capacity 
with the best of working conditions for 
our people. For that is the first re- 
quirement in the foundation for efh- 
cient operation. 

Thus, the new Curtiss-Wright air- 
craft plants are being geared to produce 

4 times as many fighter types as we are 
now manufacturing, and may be ex- 
pected to deliver a total of 60 military 
planes a day when in full production for 
national defense. 
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Scene at Palwaukee Airport, Glenview (Chicago suburb), Illinois, home of the Chicago School of 
Aeronautics’ Primary and Secondary Courses of the C.P.T. program. Bernard DeW eese, Jr., Manager, 
with approving Instructors looking on, gives Gordon Israel, Chief Engineer of Howard Aircraft Cor- 
poration, an order for two DGA-125 Trainers. 


Civilian Flight Instructors Win Acclaim 


pagqai INSTRUCTORS throughout the nation again take first rank in aid- 
ing National Defense by training thousands of fit young people to fly in 
private planes. These operators are now asked to give advanced training to 


the “cream” of their graduates. 


For these advanced (secondary) and Instructor Refresher Flying Courses, 
the Howard DGA-125 Trainer has been created. It will be used by many 
prominent operators of the 1941 C.P.T. programs, because of its modern 
design (which enhances “after value”), sturdy construction, low initial and 


maintenance cost. 


ousansa__ 


AIRCRAFT CORPORATION 


5312 W. 65th STREET +« CHICAGO, ILL., U.S.A. 





Harold Darr, President of Chi- 
cago School of Aeronautics, 
Glenview (Chicago suburb), 
Illinois, also of Darr Aero 
Tech, Inc., Albany, Georgia 
and Lincoln Flying School, 
Lakeland, Florida. These 
schools are contractors to the 
U.S. Air Corps. Mr. Darr, a 
world war flyer, also heads 
Chicago Aviation Corpora- 
tion, prominent Aircraft Dis- 
tributors. 
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the outside. The carburetor is located 
between the two blocks close to the in- 
take manifolds so that distribution of 
mixture is approximately the same to all 
of the cylinders. 

The supercharger is of the gear- 
driven, one-speed type with a gear ratio 
of 8.2 to 1. It has two air intakes 
equipped with flame traps and a single 
large manifold leading to the carburetor. 
The carburetor is of B.M.W. manufac- 
ture and is of the multi-jet type with 
automatic mixture control and altitude 
control. Its shape and location are such 
that a multi-unit direct fuel injection 
pump can be substituted for it without 
difficulty. When using 87-octane gaso- 
line in the carburetor the fuel con- 
sumption of the engine is 0.55 lb. per 
hp. per hour at maximum continuous 
output and 0.50 lb. per hp. per hour at 
cruising output. 

The ignition system comprises two 
twelve-cylinder Bosch magnetos mount- 
ed on the accessory or rear section of 
the engine and two Bosch plugs in each 
cylinder. A Bosch hand and electric 
starter also is mounted on the accessory 
section where it can mesh with the rear 
end of the crankshaft. A tachometer 
drive is provided above the starter and 
drives are provided from the rear ends 
of the camshafts for vacuum pumps or 
high-pressure oil pumps. The centri- 
fugal pump for circulating the cooling 
water is mounted underneath the rear 
part of the engine. 

The propeller drive has spur gears 
which give it a reduction of 1.54 to 1 
or 1.87 to 1. The gear housing is inte- 
gral with the front end of the crank- 
case. The propeller shaft has the 
customary flange with eight bolt holes 
and'‘serrations in accordance with Ger- 
man standards. A shell gun can be 
mounted to fire through the hollow pro- 
peller shaft by removing a cover plate 
just above the supercharger casing. 
Two attachments are provided on each 
side of the crankcase for mounting the 
engine in the airframe. 

When operating on 87-octane gaso- 
line the B.M.W. 116 has an output of 
600 hp. at 3,000 r.p.m. for take-off and 
it develops this output at its rated alti- 
tude of 11,800 ft. At an altitude of 
14,750 ft. it has an output of 510 hp. at 
2,840 r.pm. It weighs 1,003 Ib. dry 
which is equivalent to a specific weight 
of 1.67 Ib. per hp. This is quite a good 
performance for a medium-powered en- 
gine which has not been fully developed. 
The engine also can be equipped with 
a two-speed supercharger having gear 
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ratios of 5 to 1 and 8.2 to 1 which 
increases its performance. 
In addition to the B.M.W. 116, 


B.M.W. Flugmotorenbau G.m.b.H. has 
also built another engine with inverted 
water-cooled cylinders. This other en- 
gine is considerably larger and is in the 
same power class as the 1,200 hp. Junk- 
ers Jumo 211 and Mercedes-Benz DB 
601. It has not been built in quantities, 
however, as it is the policy of the Ger- 
man Air Ministry never to have more 
than two engines of the same type and 
power output in production. 


SPECIFICATIONS 


B.M.W. 116 aircraft engine 
Type: twelve cylinders, water-cooled, 60° 
inverted vee, geared drive, four-cycle 

Bore and stroke: 5.12 in. x 5.12 in. 
Displacement: 1,267 cu.in. 
Length and area: 63.9 in. x 5.2 sq.ft. 
Rated output: 600 hp. for take-off. 

600 hp. at 11,800 ft. 
Total weight (dry): 1,003 Ib. 
Specific weight: 1.67 lb./hp. 
Fuel consumption: 0.50 Ib./hp./hr. 
Oil consumption: 0.023 |b./hp./hr. 


Compression ratio: 6.0:/ 





between depots and fields. Unknown to 
the public, and even to most of the avia- 
tion industry, the Army has an air 
freight line which has been operating 
for years and which is an astounding 
success. The Air Transport System was 
originated by Col. Hugh Knerr, now re- 
tired, who saw the need for a fast, 
smoothly-operating system for supply- 
ing air transportation between all units 
of the Air Corps. For a number of years 
a miscellaneous collection of airplanes 
was used but now Douglas transports 
are standard equipment. There is not 
space at this time to commemorate prop- 
erly the splendid work of the transport 
squadrons. 

The problems of the depots are only 
beginning. With the thousands of new 
airplanes which will be added to the Air 
Corps, maintenance assumes a growing 
importance. Only if the depots operate 
smoothly can the Air Corps keep its 
planes aloft. 








Middletown Depot 


(Continued from page 33) 


Standardization 
(Continued from page 148) 











They control the work of hundreds of 
men and are responsible for some $25,- 
000,000 worth of equipment. Responsible 
to the chief engineer are four assistant 
engineering officers of the Air Corps, 
and the civilian superintendent of air- 
craft shops. Under the latter are fore- 
men of the four principal departments: 
aero repair, engine repair, electrical 
equipment and accessories, and metal 
manufacture and repair. 

Over 75,000 items of equipment are 
stored in the huge warehouses at Mid- 
dletown. These vary from cotter pins to 
complete engines, from aluminum sheet 
to complete wings for bombers, from 
inner tubes to gigantic crash trucks 
waiting shipment to a new air base. 
Only by trudging through the miles of 
warehouses can one appreciate the com- 
plexity of a large, modern air force. 

An air depot is more than just an 
overhaul base. It is a source of supply 
for the endless variety of aviation equip- 
ment. Nearly a thousand tons of mate- 
rial a month are shipped out of Middle- 
town, a third of it by air. Nineteen fields 
depend on this depot for their sus- 
tenance. Millions of dollars worth of 
supplies flow in and out in a never-end- 
ing stream. Here is an efficient, smoothly 
operating organization which does much 
credit to the Air Corps. 

Much of the efficiency of our air 
force today is due to the Air Transport 
Squadrons which ferry material (and 
occasional personnel) back and forth 


clusion of his paper he urges that the 
twenty or so gaging systems now in use 
all be displaced by a single decimal sys- 
tem. The number and letter drill sizes 
should be replaced by sizes based on 
the decimal system. It is said that a 
single large user of copper, brass, and 
aluminum, has estimated that a saving 
of more than $1,000,000 annually could 
be made within its organization if a 
uniform gage system was used. 

The author also makes a serious plea 
for adoption of the metric system. 
There is a strong possibility that this 
country will soon be the only one in the 
world not using the metric system. 

In conclusion the author calls atten- 
tion to the fact that most of the AN 
standards are airplane standards and 
many of them are not satisfactory for 
engine use. For example the nominal 
size of the I.D. of the hose is the nomi- 
nal size of the O.D. of the nipple. This 
combination is causing trouble as the 
nominal size’ of the I.D. of the hose 
must be smaller than the O.D. of the 
nipple in order to insure a tight connec- 
tion. It is recommended that new 
standards be created that are used on 
engines only, but where parts are used 
both on engines and airplanes then but 
one standard should be used. 

The money spent on standardization 
will pay dividends beyond calculation so 
it is recommended that managements of 
aircraft and aircraft engine companies 
encourage their men to serve on S.A.E. 
standards committees, and facilitate 
such work in every way possible. 
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